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CLEAN AIR ACT AMENDMENTS 
Title VI — Ozone Depletii^; Substances 



tuesday, august 1, 1995. 

House of Representatives, 
committbb on commeece, 
subcommtttbe on oversight and investigations, " 
Washington, DC. 

The subcommittee met, pursuant to notice, at 10 a.m., in room 
2322, Raybum House Of^ce Building, Hon. Joe Barton (chairman) 
presiding. 

Members present: Representatives Barton, Cos, Franks, Burr, 
Bliley (ex officio), Wyden, Furse, Klink, and Dingell (ex officio). 

Also present: Representatives Bilbray, Farr, and Miller of Flor- 
ida. 

StafT present: Bob Meyers, majority counsel; Stephen Sayle, ma- 
jority counsel; Reid Stuntz, minority general counsel and William 
Tyndall, minority counsel. 

Mr. Barton. The subcommittee will come to order. 

Today is Uie ninth hearing that we have held on the 1990 Clean 
Air Act Amendments. The focus of the hearing today will be on 
Title VI of the 1990 Amendments. Title VI of the Clean Air Act 
amendments establishes a program for the phaseout of the ozone- 
depleting substances. Ine most familiar of these are 
chlorofluorocarbons, or CFCs, which are primarily used in refrig- 
eration and air conditioning. 

However, methyl bromide, which is not exactly a household word, 
is also thought to be an ozone depleting substance and will be a 
primEuy focus of our hefuing today. As many of you know. Title VI 
of the Cle£m Air Act is unusual in that it is intended as a supple- 
ment to the Montreal Protocol. When there is a conflict between 
B revisions in this act and the protocol, the more stringent governs 
f.S. policy. 

Past agreements between the parties to the Montreal Protocol 
have resulted in accelerated phaseouts of various substances. Par- 
ties to the Montreal Protocol are scheduled to meet again in No- 
vember of this year, at which time phaseout schedules for 
hydrofluorocarbons, or HFCs, may be accelerated still further. 

Manv of the Clean Air Act issues that this subcommittee has ex- 
amined begin with the underlying science. Science is again at the 
center of this debate. Today, we will have testimony presented by 
Dr. Robert Watson from the Office of Science and Technology Pol- 
icy, and Dr. Fred Singer, Professor Emeritus of Environmental 
Sciences at the University of Virginia. 
(1) 
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Dr. Watson will be testifying that available evidence appears to 
strongly indicate that ozone depletion is occurring and that it is 
linked to man-made substances. Dr. Singer believes that current 
scientific evidence does not support such a conclusion and also does 
not support a ban on CFCs or methyl bromide. 

The costs of these phaseouts will be great. Some studies estimate 
the cost as high as $99 billion. One noted economist has called it 
the biggest tax increase in history. At the veiy least, it will require 
eveiy fftmily to spend hundreds, perhaps thousands, of dollars to 
replace consumer goods that utilize CFCs. 

In studying the implementation of Title VI, today's hearing will 
also address me^yl bromide. Methyl bromide is a fumigant used 
in pretreating soil, in fumigating produce and grains for shipment 
ana quarantine as well as other Eigricultural purposes. It is due to 
be phased out by the year 2001 under provisions of the 1990 
Amendments. There is no known "drop in" substitute for this sub- 
stance. 

With this brief background, let us begin the hearing. I would like 
to recognize the ranking minority member, Mr. Wyden of Oregon, 
for an opening statement. 

Mr. Wyden. Thank you, Mr. Chairman. Mr. Chairman, and col- 
leagues, the Ozone Protection Program is testament to the propo- 
sition that markets work. By creating demand for substitute prod- 
ucts that don't harm the ozone layer, the act has clearly created 
new opportunities for business to market new products and to im- 
prove productivity in our country. 

Instead of examining the successful track record of developing al- 
ternatives to chlorofluorocarbons and other ozone depleting chemi- 
cals, the subcommittee today is focusing on one area, methyl bro- 
mide, where more does need to be done. By focusing only on methyl 
bromide, it seems to me that the subcommittee gets a distorted pic- 
ture of the overall Ozone Protection Program. 

The fact is there is an overwhelming scientific consensus that de- 
pletion of the ozone layer is a serious problem, that methyl bromide 
is a significant contributor to the problem and that if the problem 
isn't addressed, there will be increased cases of skin cancer, cata- 
racts, and suppressed immune systems among our citizens. The 
small minority of critics who say otherwise are simply wrong. 

Having said that, at the moment there aren't cost-effective alter- 
natives for every use of methyl bromide and this is a legitimate 
cause for concern in our Eigricultural community. But with the 
deadline for phfising out methyl bromide more than 5 years away, 
it seems a bit premature to say that the "sky is falling." 

There also wasn't any viable CFC alternative 5 years before the 
Clean Air Act's CFC phaseout deadline and we all know we still 
have air conditioning in our cars, homes, and workplaces. 

CFCs are one of the ozone depleting chemicals where the Clean 
Air Act's market-oriented approach has worked. The act's phaseout 
of CFCs created demand for non-ozone depleting alternatives and 
industry responded to this opportunity by developing effective al- 
ternatives in time to meet the phaseout deadline. Automobiles built 
in the last few years were equipped with air conditioners that work 
wi^out CFCs. For older model cars, there are ways to retrofit 
automobile air conditioners for less than $100. 
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For the cases where retrofitting is not cost-effective there are 
currenUy sufficient supplies fix)m recycling and past production of 
CFCs to keep these air conditioners running for the rest of their 
useful lives. 

The real world experience with CFCs shows that the idea of new 
technologies emerging to replace methyl bromide in the next few 
years is a reasonable expectation and not pie-in-the-sl^ wishful 
thinking. By letting the process of technological innovation run its 
course, we could have our ozone layer to protect us from hfirmful 
ultraviolet radiation and still have the strawberries and the toma- 
toes that the American people love. 

According to the Montreal Protocol's Methyl Bromide Technical 
Options Committee technically feasible alternatives already exist 
for 90 percent of the current uses of methyl bromide. There are cur- 
rently research efforts under way to identify alternatives for the re- 
maining cases. The challenge will be to find equally effective alter- 
natives for the last 10 percent of methyl bromide uses before the 
2001 phaseout deadline. 

If cost-effective idtematives aren't developed by 2001, the phase- 
out of methyl bromide could be disruptive to many sectors of U.S. 
agriculture, including nursery crops grown in my home State of Or- 
egon. Methyl bromide is also used to fumigate imported logs to 
eliminate risks of importing non-native pests that could devastate 
forests in the Northwest and other parts of the country. 

With these high stakes for nursery imd produce growers and the 
forest products industry, it is critical that effective alternatives to 
methyl bromide be developed in time to meet the 2001 phaseout 
deadline. Under the act's safe alternative policy, the EPA is re- 
quired to work with the Department of Agriculture and other Fed- 
eral agencies to assist in identifying alternatives to ozone depleting 
chemicals and achieving the transition to these alternatives. 

We are interested in hearing from the EPA and other Federal 
Government witnesses about what they are doing to comply with 
these requirements and how to ensure that in 2001 a crisis does 
not come down on the heads of our citizens. Thank you, Mr. Chair- 
man, I look forward to the testimony. 

Mr. Barton. Thank you, Mr. Wyden and the Chair announces 
there will be a pop quiz on each of the two opening statements at 
the end of the testimony today so I hope you took note on that. 

We would like to now welcome our first panel. 

Mr. Wyden. Mr. Chairman, with your indulgence, I would just 
ask unanimous consent that the statement of Mr. Dingell be en- 
tered in at this point. 

Mr. Bakton. Without objection so ordered and all other members 
of the subcommittee will have the same rights. 

[The prepared statements of Hon. Michael Oxley, Hon. John D. 
Dingell and Hon, Ron Wyden follow:] 



Thank you, Mr. Chairman for this opportunity to apeak and for holding this im- 
portant hearing. 

I suspect that if someone had told ua about methyl bromide back in the late 
1980'8 when we debated and adopted the Clean Air Act Amendments, we might not 
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be having this bearing. I cant imagine that we would have placed our nation's food 
' 'n this pracariouB position. 



•Iff. 



Lt least insofar as methyl bromide is concerned, the Act is flawed and I have al- 
ready called on the full Cfommittee to make appropriate attjuatmenta. We can fix 
this mess before it goes much farther. 

But, Mr. Chairman, 1 am truly dismayed by reports of BPA's management of this 
issue. 

I was astonished to learn that EPA oStdals knew so little about methvl bromide 
just four years am> that they said that it was used just for "ornamental anruba, ttirf 
and luxuiy foods. 

I was dismayed to learn that an EPA official told an international audience that 
it would be "tough" if our tomato growers ended up with no alternatives. 

I was amusea by reports that yet another EPA ofBcial — speaking to former con- 
cerns about this issue — recently daimed that California farmers would be no factor 
in the upcoming elections. 

Mr. Cnairman, if I may be permitted to ask a question of Assistant Administrator 
Nichols: Ma. Nichols, since all three of these incidents have been widely reported, 
I assume you are aware of them. What assurances can you provide to this Congress 
that your Staff is working for and not against American interests? 



Thank you, Mr. Chairman. This hearing on Title VI of the Clean Air Aa Amend- 
ments of 1990 is timely, for three reasons: (1) it is important to note the success 
of the implementation of the phaseout of CFCa; (2) we should hear the very legiti- 
mate concerns of farmers about the phaseout of methyl bromide; and (3) our Repub- 
Ucan Mends have just voted t« gut EPA'a budget, thereby jeopardizing the ability 
of the agen(y to implement this and other provisions of the Act in a flexible and 
timely manner. 

First, EPA's collaborative implementation of the phaseout of CFCs averted incon- 
venience and economic harm to consumers, producers, and industry. In particular, 
the transition to non-ozone-depleting refrigerants in motor vehicle air CDnditJoners 
appears to be going relatively smootnly, albeit not without costs. Indeed, I continue 
to near complaints about the high-cost of auto air conditioning retrofit costs. I in- 
tend to make an inquiry into these and other issues as implementation continues. 

Second, metjor concerns have been raised by farmers about phasing-out methyl 
bromide before suitable alternatives are available. Certainly methyl bromide is a 
ver^ toxic pesticide. Yet it also has many critical uses for agriculture. And the sci- 
entific concern about its ozone-depleting properties appears well-supported. But we 
should not therefore run roughshod over the interests of farmers, nor should we 
hobble them in international competition. We need flexibility, and we need time for 
more alternatives to be developed. EPA has expressed its, readiness to work on reg- 
ulatory approaches to allow applications for essential use" exemptions, and I ap- 
plaud them. 

Finally, I note that the EPA bud^t cuts in the VA-HUD Appropriations bill will 
likely do more to undercut responsible implementation of the Clean Air Act than 
any number of environmental zealots. All the oversight hearings in the world will 
not be able to make up for the damage and disarray that will be the fallout as the 
agency scrambles to absorb these huge losses with only a few weeks to plan. The 
A[gency will be forced to throw major profprams overboard with little time to con- 
t«nplate its options. EPA, responsible businesses, and our citizens will all be the 
losers &vm these hastily considered and intemperate cuts. 



The ozone protection program is testament to the proposition that markets work. 
By creating demand for substitute products that don't harm the ozone layer, the Act 
has created new opportunities for business to market new preducts and to improve 
productivi^. 

Instead of examinitu; the successful track record of developing alternatives to 
chloroQuorocarbons (CFCs) and otiier ozone depleting chemicals, the Subcommittee 
has chosen to focus today's hearing on one area — methyl bromide — where more 
needs to be done. By focusing only on methyl bromide, the Subcommittee gets a dis- 
torted picture of the ozone protection program. 
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The fact is there is an overwhelming scientific consensus that depletion of the 
ozone layer is a serious problem, that methyl bromide is a significant contributor 
to the problem, and that if the problem isn't addressed, there will be increased cases 
of skin cancer, cataracts and suppressed immune systems. The small minority of 
critiea who sav otherwise are wrong. 

Having said that, at the moment, there aren't cost effective alternatives for every 



CFC-phaseout deadline, end yet we still have air conditioning in 
and workplac 



CFCs are one of the ozone decdeting chemicals where the Clean Air Acf s market- 
oriented approach has worked. The Act's phaseout of C^Cs created demand for non- 
ozone depleting alternatives. And industry responded to thia opportunity by develop- 



ing efiective alternatives in time to meet the phaseout deadline. 

Automobiles built in the last few years are equipped, with air conditioners that 
work without CFCs. For older modd t^ars, there are ways to retrofit automobile air 
conditioners for less than $100. And for the cases where retrofitting is not cost effec- 
tive, there are currently sufficient supplies from recyding and past production of 
CFCs to keep these air conditioners running for the rest of their uaefiil lives. 

The real world experience with CFCs snows that the idea of new technologies 
emerging to replace methyl bromide in the next few years is a reasonable expecta- 
tion, not "pie in the sky" wishfiil thinking. By letting the process of technoh^cal 
innovation run its course, we could have our ozone layer to prot«ct us &om harmful 
ultraviolet radiation and still eat strawberries and ttnuatoes too. 

According to the Montreal Protocol's Methyl Bromide Technical Options Commit- 
tee, technically feasible alternatives already exist for 90 percent of the current uses 
of methyl bromide. And there are currently research efforts underway to identify al- 
ternatives for the remaining uses. 

The challenge will be to find equally effective alternatives for the last 10 percent 
of methyl bromide uses before the 2001 phaseout deadline. 



If cost-effective alternatives aren't developed Iw 2001, the phaseout of methyl bro- 
mide could be disruptive to many sectors of U.S. agriculture, including nursery 
crops grown in my home state. ^Iethyl bromide is also used to fumigate imported 



logs to eliminate risks of importing non-native pests that could devastate forests ii 
the Northwest and other areas of the country. 

With these high stakes for nursery and produce growers and the forest products 
industry, it's critical that effective altematives to methyl bromide be developed in 
time to meet the 2003 phaseout deadline. 

Under the Act's Safe Alternative's Policy, the EPA is required to work with the 
Department of Agriculture and other Federal agendea to assist in identifying alter- 
natives to ozone depleting chemicals and in achieving the transition to these alter- 
natives. I will be interested in hearing from the EPA and other Federal government 
witnesses about what they are doing to comply with these requirements and how 
they will ensure that in 2001, a crisis doesn\ come crashing down on our heads. 

Mr. Bakton. Each of you are aware that it is the tradition of this 
subcommittee to take testimony under oath. 

Do any of you have objection to testifying under oath? I think 
you are also aware that you have the right to counsel. Would any 
of you msh to bring forward a counselor to help you with your tes- 
timony? 

Then if you will please stand and raise your right hands. 

[Witnesses sworn.] 

Mr. Bahton. We have some distinguished Members of Congress 
here that have some constituents on the first panel and would like 
to personally introduce their constituent to our subcommittee. The 
Chair would recognize Mr. Fan- to introduce his constituent. 

Mr. Farr. Well, thank you very much, Mr. Chairman. I couldn't 
help but note your words that methyl bromide may not be a house- 
hold word, but 1 can tell you that it is a backyard word where I 
live because we use more methyl bromide than any other region of 
the United States. I live on the central coast of California. We grow 
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about 120 different crops there zind they are all dependent upon, 
most of them are dependent upon efTective herbicides and pes- 
ticides. 

And the difficulty we have is that there is, as you and Mr. 
Wyden pointed out, there is phaseout in the year 2001 and it is 
sort of a race between now and a time line as to whether the farm- 
er is going to have adequate tools to be able to face what's ahead 
of them and it's also one of great uncertainty. 

Dealing in agriculture is always uncertain with nature as it is, 
but to add this sort of where do we put our investment in the next 
5 years, do we move offshore, do we go to another country that's 
competitive? The protocols have been developed for methyl bro- 
mide, for example, to export not only using in the ground but to 
export a lot of our products. The protocols of the countries that we 
export to require that we treat them with methyl bromide before 
those products can enter into another country, Ets Mr. Wyden was 
pointing out. 

So the use of methyl bromide is very broad and the uncertainty 
that this policy that we have adopted puts farmers I think at a lot 
of risk. And that's what I wanted to bring to you today. 

I brought a friend, other panel members are friends, too. I've 
worked with Tom Pavich for many years on some good legislation. 
But particularly I wanted to introduce you to Clint Miller from 
Watsonville. Clint is probably one of the best strawberry growers 
in the world and he 

Mr. Barton. Probably. 

Mr. Farr. Well, we think so. 

Mr. Barton. For you he is the best strawberry grower in the 
world. 

Mr. Farr. And his wife, Karen. They both are here today and 
they operate Clint Miller Farms on 250 acres just south of 
Watsonville, California near the Fajaio River, And msuiy of you 
may have heard about the P^aro River because it was one of the 
one of the biggest floods in history in the P^jaro Valley and straw- 
berry farmers along the riverside were just totally wiped out as Mr. 
Miller was. And he is here today to talk to you about what he sees 
as a farmer on the land and what they are facing. 

I just wanted to point out that I think we've committed ourselves 
in Congress to putting some research money into the alternatives, 
but what I don't think that we've done very effectively is really 
made it a m^jor strategic issue. 

If indeed we are going to find an alternative, I am not sure we 
are getting there fast enough and I am not sure we're communicat- 
ing with the people that actually have to plant. That is that there 
is an ivory tower kind of academic approach to research and then 
there is the actual applied research. 

And my comment to this committee having been involved in this 
for a number of years is I think we really need to make war if in- 
deed we are going to phaseout methyl bromide by the year 2001. 
And although Congress is committing $28 million this year and 
next year to methyl bromide research, the research has yet to find 
any commercial alternatives for strawberries and many other 
crops. 
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And if we CEtnnot find the alternative, then I think Congress 
should consider extending the phaseout of methyl bromide uses 
with no — as long there is no effective alternative. The agricultural 
economies cannot afford to lose the methyl bromide tool without an 
effective replacement, especially when our foreign competitors con- 
tinue to use methyl bromide. 

So Mr. Chairman, in the only inhabitable planet that we know 
of that is suffering from ozone depletion at its poles, ozone loss is 
a threat that we cannot afford to disregard or treat lightly. Most 
of the science that we have now says that methyl bromide plays a 
part in the loss of stratospheric ozone, but if we are still several 

J'ears away from finding aJtematives to the 2001 drop-dead dead- 
ine, I can see no justification for sacrificing the strawberries that 
Clint Miller grows and the rest of the central coast to meet an arbi- 
trary deadline. 

So Mr. Chairman, I thank you for allowing me to come to the 
subcommittee and for your attention on this important issue and 
look forward as a representative from the California 17th Congres- 
sional District, as a member of the House Agriculture Committee 
to work with you on this important issue ana I would also, if you 
don't mind, like to submit for the record testimony of David Riggs, 
who is President of the California Strawberry Commission and 
Chairman of the Crop Protection Coalition and his report on ttie 
status of methyl bromide alternative research activities. 
[The statement of David Riggs follows:] 

Statement of David Riggs, Chairman, Crop Protection Coalition 

Mr, Chainnan, Members of the Subcommittee, I am David Ri^a, President of th« 
California Strawberry CoimmHion, and I am here today in my capacity as Chair- 
man of the Crop Protection Coalition (CPC). We are a coalition of thir^ (30) freah 
fruit and vegetableproducers, aasodations, cooperatives and related industries irom 
acroes the nation. While diverse in our commoaitieB and divergent in the unique as- 
pects of our own induatries, we are united in common dependence upon the avail- 
abili^ and use of the fiimigaRt methyl bromide for the production and marketing 
of our products. 

As a result of the November 1992 meeting in Copenhagen of the United Nations 
Treaty on international control of ozone depleting substances, meUiyl bromide was 
listed aa an "Ozone Depleting Substance," Under the authori^ of the Title VI of the 
Clean Air Act, which is the focus of today's hearing, the Environmental Protection 
Ageiuy (EPA) on December 10, 1993 so identified and listed methyl bromide as a 
class I ozone depleting substance with a complete phaseout of production and impor- 
tation by January 1, 2001. The Clean Air Act creates an inequity between United 
States aericulture and agriculture in other countries since sucn other countries are 
not similarly bound by the rigid phase-out date. 

The impact of this regulatory action createa ^reat uncertainty for our coalition 
members and for many enffaged in food production and marketing because unlike 
ozone depleteiB that are being phaaed out in non agricultural industries, there are 
currently NO ALTERNATIVES for most agricultural usea of methyl bromide. This 
pesticide/fungicide has been extensively utilized over the past three decades as the 
standard treatment and, in many cases, the only treatment for pests and diaeaaes 
both pre and post harvest. 

First is the use of the pesticide as a pre-plant fiunigant. The chemical helps con- 
trol significant soObome pathogens, insects, nematodes and weeds in the aoU. The 
elimination of these plant posts, nematodes, and diseases assists in the production 
of wholesome food. In many cases the use of this preplan! treatment leads to 
healthier plants, thus providing the foundation for Integrated Peat Management 
{QSP) systems. This, in turn, leads to the reduced need for pestiddea during the 

Cwing season and more efSdent use of land, water and other resources. If methvl 
mide or a similar crop protection tool is not available, it will be extremely dif- 
ficult, and for some crops simost impossible, to produce or market various commod- 
ities in an economically viable manner. 
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Second ia the use of methyl bromide as a poBt-harvest fiimigant. Frequently, after 
harvest, agricultural commoditieB require treatment with methyl bromide to meet 
federal, state or international regulatory requirements. Treatment may also be re- 
quired by receiving customers to assure the food complies with contract spedfica- 
iiona for insect or rodent infestations. Unlike soil fumigation which involves it^ec- 
tion of the chemical into the soil, post-harvest use of the chemical involves exposure 
of the fbod in a fumigation chamber. 

Extensive research eSbrts are underway to identify modifications that can be 
made in both fumigation chambers and sou fumigation applicatiDn methods to far- 



ther reduce emissions of methyl bromide. For example, this includes employiiu re 
cvcling technologies to eliminate the release of the chemical into the atmosphere. 
For pre-plant treatment, modifications in equipment and tarp density are already 



cycling technologies to eliminate the release of the chemical into the atmosi 
' ' ■ itment, modifi 

iducing emissions significantly. 

Accoraing to the USDA, approximately 135 different commodities require methvl 
bromide fiimigatiDn as a condition of entry either for import or export. Of these, only 
17 have an dtemative treatment currently approved, and 25 have no alternative 
treatment. The other 93 are still being reviewed. Without effective alternatives to 
methyl bromide, these markets for U.S. exports would be lost and production of 
some crops may shift to other countries. 

A unilateral phase-out by the United States will only shift agricultural reduction 
to countries that jwrmit methyl bromide use. Since ozone depletion is a global prob- 
lem, shifting araicultural production abroad results in nothing more that an esti- 
mated $1.6 biUion dollar annual loss to US agriculture, a loss of American jobs 
while achieving no significant reduction in the total amount of methyl bromide re- 
leased in the environment, 

Mr. Chairman end members of this Subcommittee, 1 went to be perfectly dear. 
On behalf of the Crop Protection Coalition, we stron^y support a clean and healthy 
environment. In fact, we have been working aggressively with USDA and BFA offi- 
cials to find suitable alternatives for methvl bromide before the regulatoty imposed 
deadline of January 1, 2001. Unfortunately, we have to date, not been successful. 

In the absence of a cost effective and proven alternative for methyl bromide, we 
beUeve that it will be necessary for the enactment of legislation to postpone the 
planned unilateral phase out of methyl bromide in the United States or at least ex- 
empt use of commodities where effective alternatives are not available. We look for- 
ward to working with this Committee and other interested parties in addressing 
this critical issue. 

Thank you Mr. Chairman for affording me this opportunity to testify on this criti- 
cal issue for millions of American men and women. 

Mr. Barton. Without objection, bo ordered. The Chair would 
stipulate that for the purposes of today's hearing Mr. Miller is the 
world's best strawberry grower and would now like to recognize 
Mr. Dan Miller to introduce, I think he is going to say the world's 
best tomato grower. 

Mr. Miller. 

Mr. Miller of Florida. We have good strawberries in our area 
of Florida, too, by the way. My coneresBional district in Florida is 
best known for the large number of senior citizens we have along 
the Gulf coast of Mexico from the south of Tfimpa to Sarasota and 
Bradenton and Venice, but it has a significant agricultural popu- 
lation and segment in our economy there, too. A lot of citrus, straw- 
berries, but especially tomatoes. 

We have two crops a year in tomatoes, one in the fall and one 
in the late spring, so it has a very significant impact on our econ- 
omy. And one of" the gentleman on liie panel today is one of my 
constituents from Palmetto, Florida, and is a third generation to- 
mato farmer from that area. 

Florida is the largest user of methyl bromide of all the States in 
the country. A significant amount is used in the tomato crops and 
I will let Jim explain more of the specifics of the issue. I will be 
interested in introducing legislation later this week on methyl bro- 
mide which includes two things. 
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One is that we will delay the date of 2001 unless two things hap- 

Een, either thing happens. One is that there is an economically via- 
le alternative, a cost-efTective alternative av£iilable, or that the 
Montreal Protocol bans it for everyone in the world. 

When we go through the debate, I remember over trade there is 
always the issue that free trade is fine as long as it is fair. And 
that is the whole key on this issue, the question is fairness in this. 
If we ban it and Mexico doesn't, that is not fair in my books and 
so that, to me, is one of the issues about having a level playing 
field in this banning methyl bromide. 

Jim is one of the many farmers, these are not big corporate 
farms, in my district. They are successful farmers who have been 
doing it for years, but they are having a very difficult time with 
the competition and with the threat of methyl bromide is totally 
unfair. So I hope we have some great bipartisan support on this 
piece of legislation and I really appreciate you, Mr. Chairman, hav- 
ing these hearings and having the real people that work with the 
product and know the direct impact this will have on their jobs and 
the future of their loceil community. 

Thank you very much. I look forward to having the comments of 
Mr. Grsdnger presented. 

Mr. Barton. Thank you, Congressman Miller, for that introduc- 
tion. 

Before we get around to recognizing you to actually give your tes- 
timony, I am informed that the Vice Chairman of the Subcommit- 
tee, Mr. Cox, also is acquainted with one of our witnesses, Mr. 
Pavich. 

Would Mr. Cox like to introduce Mr. Pavich before we begin tes- 
timony? 

Mr. Cox. Thank you, Mr. Chairman. I'd like to welcome Tom 
Pavich here. Pavich Fsimily Farms has been in business for many, 
many decades — 4 decades, in fact. And odds are most of us here in 
this room have eaten his products since they supply 2 percent of 
the Nation's table grapes. 

Pavich Family Farms has been looking at alternatives to methyl 
bromide and I'm looking very much forwiu^ to hearing your testi- 
mony. I want to thank you for making the trip here today. 

Mr. Pavich. You're welcome. 

Mr. Barton. Since we have completed our introductions, I think 
we may begin to receive our testimony. We are going to start with 
Mr. Grainger. Your statement and any additional material are sub- 
mitted for the record. 

We ask that you summarize your written statement in 5 minutes 
or less. We have a little green light. When it is on you can talk, 
when it turns red time has expired. 

So Mr. Grainger, we would like to begin with you. 
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TESTIMONY OF JIM GRAINGER. GRAINGER FARMS INC.; CUNT 
MILLER, CLINT MILLER FARMS, INC.; DENNIS ROCHFORD, 
PRESIDENT, MARITIME EXCHANGE FOR DELAWARE RIVER 
AND BAT; STEPHEN A. ZILLER, PHJ)., VICE PRESIDENT. 
SCIENCE AND TECHNICAL AFFAIRS, GROCERY MANUFAC- 
TURERS OF AMERICA; AND TOM PAVICH, PAVICH FAMILY 
FARMS 

Mr. Grainger. Grood morning. My name is Jim Grainger. I grow 
tomatoes, melons, and citrus on my 1,200-acre farm in Manatee 
County, Florida. I have been in farming all my life as were my par- 
ents and their parents before them. Our farm employs nine full- 
time stEifT members and as many as 100 part-time farm workers 
depending on the time of year. 

I am told I will lose the use of methyl bromide by January 1, 
2001. And I am here to say that if we do indeed lose methyl oro- 
mide, my farm and many others will no longer exist. Even with 
methyl bromide, the number of Florida tomato growers is shrink- 
ing. 

According to the Florida Tomato Committee, in 1974, Florida had 
476 tomato growers. By 1990 the number had dropped to 230 and 
today there are fewer than 100 of us. To exist we must make a 
profit and to make a profit two things have to happen. 

First, the price must be good for our crops. Second, we must be 
able to efficiently produce enough fruits and vegetables to take ad- 
vantfige of a good price. It may sound obvious and simple. It is not. 
Let me use the example of tomatoes to illustrate the point. In 
terms of yields, we work hard to produce 2,000 25-pound boxes of 
tomatoes per acre. We must control pests because we cannot con- 
trol the weather. With methyl bromide, we are able to rid the soil 
of nematodes, fungi, insects, and weeds. And, as a result, our 
plants get off to an excellent start. 
We estimate that if we must farm without methyl bromide, our 

[irotection will drop 25 percent if the weather conditions are abso- 
utely ideal and 50 percent if the weather is bad during our grow- 
ing season. Well, before EPA ever considered banning methyl bro- 
mide, the Florida Fruit and Vegetable Association was looking for 
alternatives to methyl bromide. We do not have chemical or 
nonchemical alternatives to methyl bromide and I am unaware of 
any which have been proposed. 

Mr, Chairman, if we lose methyl bromide, I can expect to produce 
no more than 1,500 25-pound boxes of tomatoes per acre and per- 
haps as few as 1,000. My cost of production is a second factor. Be- 
fore we see a nickel in revenue, we spend approximately $5,500 per 
acre to buy plants, prepare the land, add soil sweeteners, fumigate 
with methyl bromide — which incidentally is about 5 percent of the 
per acre cost — add fertilizer, install drip tape irrigation, purchase 
and install plastic to cover the beds and hire the people necessary 
to plant and tend the tomatoes and run our office, also the pur- 
chase of other chemicals to maintain the tomatoes so theyll be pest 
free. 

We then spend about $6,500 per acre to pick, pack, transport and 
sell our tomatoes. Therefore, our per-acre cost is about $12,000. 
Some farms run a bit more efficiently, but many do not. In most 
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businesses, the cost of the product or service drives the price. In 
farming the marketplace sets the price and we live and die by it. 

We produce 2,000 boxes per acre and the price is $7 per box. We 
generate $14,000 per acre and a pre-tax profit of $2,000. But that's 
absolutelv best case. At $6 per box we're right at the edge and at 
$5 we're losing money. 

The pEist spring 1995 season ,the price per box w£is as low $2.50 
which meant if we were lucky enough to produce 2,000 boxes per 
acre, we lost $6,000 per acre. If we were to have produced 1,500 
boxes our loss would have been over $7,000 per acre. Why was the 
price per box so low this past year? 

We are able and produce and sell tomatoes twice a year. Because 
of our climate, our tomatoes reach the market from mid March 
through early June and then again from about the last week of Oc- 
tober through February 1. 

We compete head to head with Mexican tomato growers whose 
operating costs are a fraction of ours and who, no thanks to the 
North American Free Trade Agreement, are aggressively pursuing 
the U.S. market. On January 1, 2001, when I will no longer have 
methyl bromide, Mexican growers will be free to use it. 

"The trends are disturbing to say the least and our 1990 to 1991 
season Florida growers shipped 30,463 cars of tomatoes while Mex- 
ico growers shipped slightly more than 18,000 and a car is defined 
by 1,600 boxes, 1,600 25-pound boxes. 

We estimate that in the 1994-1996 season, Florida growers will 
ship 27,560 cars versus 26,600 for Mexico. And at that pace, Mex- 
ico will outship next year. We are not afraid to compete, but our 
government is not allowing us to compete when it tells us that we 
may no longer use methyl bromide. 

I m a farmer and this is who I am and what I know. If I cannot 
farm here and make a living, I will farm somewhere, possibly Mex- 
ico since the climate and the conditions are about the same. And 
farming is likely to remain a legal and profitable profession. 

Mr. ChairmEin, I thank you for your concern and the opportunity 
to testify this morning. Ill be happy to answer any questions. 

[The prepared statement of James Grainger follows:] 

Prepared Statement of James Graingbr, Grainger Farms, Inc. 

My name is Jim Grainger, I crow tomatoes, melons and dtnis on my 1200 acre 
fiUTn in Manatee County, Floriaa. I have been in farming all my life, as were my 
parents and their parents before them. 

Our farm employs nine fialltime staff members and as many as 100 part-time 
farm vrorkers, depending on the time of year. 

I am told I will lose the use of methvl bromide by January 1, 2001 and I am here 
to say that, if we do indeed lose methyl bromide, my farm and many others will 
no longer exist. Even with methyl bromide, the number of Florida tomato growers 
is shrinking. According to the Florida Tomato Committee, in 1974 Florida has 475 
tomato groweiB. By 1990, the number had dropped to 230 and today there are fewer 
than 100 of us. 

To exist, we must make a profit. And to make a profit, two things have to happen. 

First, the price must be good for our crops. Second, we must be able to efBciently 
produce enou^ bxate and vegetables to take advantage of a good price. 

It may sound obvious and simple. It is not Let me use the example of tomatoes 
to illustrate the point. 

In terms of yields, we work hard to produce 2,000 25-pound boxes of tomatoes per 
acre. We must control pests because we can't control the weather. With methyl bro- 
mide, we are able to rid the soil of nematodes, fungi, insects and weeds — and as 
a result our plants get off to an excellent start. 
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We eBtimate that if we must farm without methyl bromide, our tomato productiDn 
will drop 25 percent if weather conditions are absolutely ideal and by 50 percent 
if weather ia bad during our ^wing seasons. 

Well before EPA ever considered banning methyl bromide, the Florida Fruit and 
Vegetable Association was looking for alternatives to methyl bromide. We do not 
have chemical or non-chemical altemativeB to methyl bromide, and I am unaware 
of any which have been proposed. 

Mr. Chairman, if we lose methyl broinide, I can expect to produce to no more than 
1,500 26-pound boxes of tomatoes per acre a^d perhaps as few as 1,000 boxes. 

My coat of production is s second factor. Before we see a nickel in revenue, we 
spend $6,500 per acre to buv plants, prepare the land, add soU sweeteners, fiiinigate 
with methyl bromide — which, incidentally is about five percent of the per acre coat — 
add fertilizer, install drip tape irrigation, purchase and install plastic to cover the 
crops, and hire the people necessai; to plant and tend the tomatoes, and run our 

We then spend about $6,500 p«' acre to pick, pack, transport and sell our toma- 
toes. Therefore, our per acre coat is about $12,000. Some farms run a bit more efB- 
dently, many do not 

In most businesses, the cost of the product or service drives the price. In farming, 
the marketplace sets the price and we live and die by it. 

If we produce 2,000 boxes per acre, and the price is $7 per box, we generate 
$14,000 per acre and a pretax proEt of $2,000. But, that's absolutely best case. 

At $6 per box, we're nght at the edge and at $5 we're losing money. 

This past year, the price per box was $2.50 which meant that if we were lucky 
enough to produce 2,000 boxes per acre, we lost $6,000 per acre. If we were to have 
produced 1,500 boxes, our loss would be over $7,000 per acre. 

Why was the price per box so low this past year? We are able to produce and sell 
tomatoes twice a year. Because of our climate, our tomatoes reach the market frcaa 
mid-March thrau^ early June and then again from about the last week of October 
through February 1. 

We compete head-to-head with Mexican tomato growers whose operating costs are 
a fraction of ours and who now, thanks to the North American Free Trade ^ree- 
ment, are aggressively pursuing the U.S. market. On January 1, 2001 when I will 
no longer have methyl bromide, Mexican growers will be free to use it. 

The trends are disturbing, to say the least. In our 1990-91 season, Florida growers 
shipped 30,463 cars of tomatoes while Mexican growers shipped slightly more than 
18,000. We estimate that in the 1994-1995 season, Florida growers will ship 27,560 
cars versus 26,600 from Mexico. At that pace, Mexico will outahip ua next year. 

We are not afraid to compete. But our government is not allowing us to compete 
when it tells us that we may no longer use methyl bromide. 

But I am a farmer. That is who I am and what I know. If I cannot farm here 
and make a living, I will farm somewhere — possibly Mexico since the climate and 
conditions are about the same, and farming is likely to remain a legal and profitable 

Mr. Chairman, I thank you for your concern and the opportunity to testify this 
morning. I would be happy to answer any questions. 

Mr. Barton. We thEink you, Mr, GrEiinger. We would now like to 
hear from Mr. Miller from California. 

TESTIMONY OF CUNT MILLER 

Mr. Clint Miller. Thank you. Mr. Chairman, my name is Clint 
Miller. I've grown strawberries in Watsonville, California, for 42 
years. I'm here to tell you what will happen to me and to the 
strawberry industir and to farmers and the employees of many, 
many other crops if and when methyl bromide is phased out by the 
year 2001 pursuant to Title VI of the 1990 Clean Air Act Amend- 
ments. 

We are a family farming operation. We grow strawberries on 250 
acres adjacent to the Pajaro River in Watsonville. There are an- 
other 250 or so strawberry growers, some larger some smaller in 
the Salinas-Watsonville area. Unlike most strawberry farmers, we 
own about half the land we farm. Most lease their land. If we were 
to lose methyl bromide, three things would happen. 
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First, the loss would cripple the plant nurseries which grow their 
young strawberry plants. We plant about 25,000 plants per acre. 
Methyl bromide fumigation keeps nursery soil free of contami- 
nants: Nematodes, insects, viruses, fungi, weeds, seeds, and other 
plant diseases. 

Without methyl bromide. State agricultural inspectors would 
have to visually inspect young strawberries plante before they 
could be shipped to growers. Visual inspection is a very poor sub- 
stitute for plant inspection and pests would be unavoidably trans- 
mitted to farms. We miss the wrong 2 weeks and we've lost an en- 
tire yeju-. It's a matter of timing in farming. 

Second, our strawberry production would be devastated. Methyl 
bromide fumigation controls most weeds and ^^llows the roots of our 
plfuits to grow lat^ and strong which in turn means that we need 
far less fertilizer and water and we don't need herbicides. 

I have with me examples of two plants, one grown with and one 
without fumigation. The difference is obvious. Within a couple of 
years of losing methyl bromide our production of strawberries 
would decrease by 60 percent. A drop off in production of that mag- 
nitude would mean layoffs for my farm. Our farm employs 250 
farm workers 

Mr. Barton. Mr. Miller, it may be obvious to you, but I can't see 
what you are referring to. Could you hold up the strawberry plants 
you brought with you? I assume that's the one without methyl bro- 
mide soil treatment. 

Mr. Clikt Miller. You got it. And these plants were dug from 
the test plot with the California Strawberry Commission. Dr. 
Westerland, the Research Director. These plants were dug on Fri- 
day and transported to Washington. 

Mr. Barton. And each of those is one plant. 

Mr. Clint Miller. Right. Let me point out the difference. You 
have white roots which live and absorb, pick up the nutrients out 
of the soil and grow a nice plant, whereas diseased roots just aren't 
there. 

Mr, Barton. I want you to — remember you're under oath now. 
Is each of those typical of plants with and without the use of meth- 
yl bromide? I mean that one is not an exceptionally bad example 
of without methyl bromide and one is not an exceptionally good ex- 
ample of with methyl bromide? 

Mr. Clint Miller. Well, this is like saying, if you don't have dis- 
ease you won't have a problem. This is in a plot that where there 
was known disease in the plot which you never know when you're 
going to plant. That is why you fumigate. This is why we started 
fumigating back in the 1960's. 

When we would get our plants from the nursery without fumiga- 
tion, the planting stock that came from northern Cftlifomia, as it 
came down, would already have discolored roots. The way I con- 
vinced the people in from our nursery to start fumigating and 
using methyl bromide was telling them that we wanted to have 
healthy plants. He says the only difference is you have white roots. 

Well, obviously the reason they were white is because they were 
healthy and they weren't full of disease and when we started get- 
ting those we sterted getting our production up from one crate an 
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hour to sometimes we get as high as, say, 15 crates per hour where 
one picker can make 130 to 150 crates in a 10-hour day. 

Mr. Barton. Continue. 

Mr. Clint Miller. Let's see where I am here now. 

Mr. Barton. We will give you extra time and we will take time 
anyway from any of the questioning. 

Mr. Clint Miller. OK. Third, California would lose the straw- 
berry industry to Mexico where methyl bromide will be available 
after the year 2001. I mentioned earlier that most strawberry 
growers lease their land emd would have little trouble moving all 
or part of their operation south of the border. Even owning about 
half of my land, I would give it serious consideration if we lose 
methyl bromide. I have no dioice. 

Mr. Chairman, I am sure there are policymakers who believe 
that we will miraculously find alternatives as soon as we lose 
methyl bromide. That notion is illogical. We are busineas people 
constantly looking for more effective, less expensive ways of doing 
everything. 

I sit on the Research Committee of the California Strawberry 
Commission. We continue to carefully and thoroughly examine 
every chemical and nonchemical pest control alternative and tech- 
nique known to man. If we were to find a safe and effective alter- 
native, we wouldn't WEiit for the year 2001. We would use it today. 
But we have found nothing and we are aware of nothing new being 
developed, tested, or in the regulatory approval pipeline. 

I believe I speak for all American farmers when I say that we 
cannot afford even one more well-intentioned, but misguided gov- 
ernment action affecting our farms and the future of our employ- 
ees. 

As I speak, 60,000 cubic yards of dense clay is being removed 
from 100 acres of my farm which is totally out of production and 
over 100 joba lost because government confused its priorities. 

In 1947, the Corps of Engineers created the Pajaro Flood Chan- 
nel to protect our valley. It runs immediately north of our farm. 
Over the years, the channel filled with sand, trees, roots, grasses, 
debris, and other matter. We pleaded with the Corps and the coun- 
ty officials to clear the channel. Nothing was done. 

In the mid 1980'8, the fish and wildlife authorities told us that 
the channel might — ^lnd I emphasize the word "might" — be a habi- 
tat for the endangered long-toed salamander. None had ever been 
seen in the channel. 

In March, heavy rains overflowed the P^aro River and the levee 
broke due to the diminished capacity causing $100 million plus 
damages and loss to our area. Much of the farm was submerged 
and we lost more than 2.5 million plants. 

When we asked for permission to cut through the levee to drain 
the water back into the Pajaro River, government again was unable 
to make a decision until the full environmental impact was as- 
sessed. 

Mr. Chairman, long-toed salamanders are not protected under 
Title VI of the Clean Air Act, but my story bears direct relevance 
to this proceeding. 

We cannot say that some possible and minimal harm to the envi- 
ronment is more important than clear and lasting damage to our 
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Nation's ability to produce food. I am not in favor of gutting the 
Nation's environmental statutes. These laws serve an essential role 
in a civilized nation, but in the name of the credibility of those 
laws, a little common sense will go a long way. 

I believe to do away with methyl bromide to keep plants and 
farm soil clean is like not using soap to kill germs when you wash. 
I thank you for this opportunity and would be pleased to answer 
questions. 

[The prepared statement of Clint Miller follows:] 



Mr, Chairman, my name is Clint Miller. 1 have grown strawberries in 
Watsonville, California, Since 1962 and have been involved in various aspects of 
strawberry production for more than 40 years. 1 also farmed strawbeiries in 
Oxnard, California for 10 years. I am a member of the Board and past president 
of Driscoll Strawberry Associates one of the world's lareeat suppliers of fresh atraw- 
benies, blueberries and raspberries. I am also on uie Boards of the California 
Strawberry Commission, Western Growers Aaaodation and past member and presi- 
dent of Santa Cruz County Farm Bureau. 

I am here to tell you wnat will happen to me, to the strawbeny industry, to the 
farmers and the employees of many, many other crops, if and when methyl oromide 
is phased out by the year 200 1 pursuant to Chapter Vl of the Clean Air Act Amend- 

We are a family fanning operation. We grow strawberries on 250 acres a^acent 
to the Pajaro River in Watsonville. Since we rotate our strawberry production, we 
are preparing another 250 plus acres at the same time. There are another 250 or 
80 atrawbeny growers — some larger, some smaller — in the Salinas-Watsonville area. 

Unlike most strawberry farmers, we own about half of the land we farm. Most 
growers leaae their farm land. 

If we were to lose methyl bromide, three thin^ would happen. 

First, the loss would cripple the plant nuraenea which eniw the young strawberry 

Cits— and we plant about 26,000 plants per acre. Methyl bromide fumigation 
PS nursery soil &ee of contaminants — nematodes, insects, viruses, fungi, weeds 
seeds and otAer plant diseases — which can so easily be passed along to individual 
farms. 

Current California Department of Food and Agriculture nursery stock regulations 
require that ground whi(di grows nursery strawberry stock be fimugated. 

Without methyl bromide, state agriculture inspectors would have to visually in- 
spect young strawberry plants before they could be shipped to growers. Visuu in- 
spections is a vet; poor substitute for plant inspection, and pesta would unavoidably 
be transmitted to farms. Farming is a matter of timing — every bit as much as the 
production of cars, the biding of securitiea and the management of airlines. 

\nisual inspection would seriously disrupt our abili^ to obtain the young plants 
and use them when Mother Nature is ready for them. An auto manufacturer can 
miss a few weeks of production and still have a good year. We miss the wrong two 
weeks, and we've lost an entire year. 

Second, our strawberry production would be devastated. Methyl bromide fumiga- 
tion controls most weeds and allows the roots of our plants to grow large and strong, 
which in turn means that we need far less fertilizer, water and no herbicides to 
grow them. I have with me examples of two plants: one grown with, and one with- 
out fumigation. The difiference is more than obvious. 

Within a couple of years of losing methyl bromide, our production of strawberries 
would decrease by 40-60 percent. (We have fumigated our farm for 30 years and so 
it would take a while for the pesta to regain their hold on our fields) A drop off in 
production of that magnitude would mean lay-ofb for my farm. Our farm employs 
260 farm woritera. for seven to nine months a year. 

I am proud to say that nearly half of our farm workers own their homes and 
many have children attending college. We provide health insurance and know that 
they are a m^jor reason why our farm is so productive and efSdent. But, more than 
haliof them would not have jobs once we lost methyl bromide. 

Third, California would lose ita strawbeny industry to Mexico, where methyl bro- 
mide will be available afler the year 2001. I mentioned oariier that most strawberry 
growers lease their land and would have little trouble moving all or part of their 
operation south of the border. 
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Even owning about half my land, I will give it seriouB consideration if we lose 
methyl bromide. I would have no choice. 

Mr. Chairman, I am sure there are policy makers who believe that we will mirac- 
ulously find alternatives as soon as we lose methyl bromide. That notion is both in- 
sulting and illc^cal. 

We are busineHs people. As such we constantly look for more effective, less expen- 
sive ways of doin^ everything. 1 sit on the research committee of the California 
Strawberry Commission. We continue to carefUlly and thoreu^y ezandne every 
chemical and non-chemical pest control alternative and technique known to man. 

Some altemativeB are banned by federal and state authorities. Some— like 
steam—are laughable to those of us who worry about energy and water conserva- 
tion. Others— like rotation, compost and cover crops — may mase good sense but only 
work in combination with methyl bromide. 

If we were to find a safe and effective alternative, we wouldn't wait for the year 
2001. We'd use it todav. But, we have found nothing and are aware of nothing new 
being developed, tested or in the r^ulatory approvafpipeline. 

1 believe I speak for all American farmers when I say that we cannot afford even 
one more well-intentioned but misguided government action affecting our farms and 
the future of our employees. 

As I speak, 60,000 cubic yards of dense clay is being removed fi^m 100 plus acres 
of my farm which is totally out of production and over 100 jobs lost because govern- 
ment confused its priorities. 

In 1947. the Corps Engineers created the Pnjaro flood channel to protect our val- 
ley. It runs immediately north of my farm. Over the years, the channel filled with 
sand, trees, roots, grasses, debris and other matter. We pleaded with Corps and 
county officials to clear the channel. Nothing was done! 

In the mid 1980's the U.S. Fish and Wildlife authorities told us that the channel 
might— and 1 emphasize the word "might" be a habitat for the endangered loiu[-toed 
salamander. None had ever been seen in the channel. In 1989, the state omdals 
decided that there were no long-toed aalamandera in the channel but it wasn't until 
1993 that the Coun^ was given permission to clear the channel so long as it was 
done entirely with hand tods, mowers and that no trees over four inches cut down! 
Very little had been accomplished by this past winter. 

In March, heavy rains overflowea the P^'aro River and the levee broke due to di- 
minished capacity due to overgrowth causing $100 million in property loss to our 
beautiful Pfuaro Valiey, Much of my farm was submerged and we lost more than 
two and one half million plants. 

When we asked for permisBion to cut through the levee to drain the water back 
into the Pfgaro River, government again was unable to make a decision until the 
full environmental impact was assessed. 

Mr. Chairman, long toed salamanders are not protected under Title VI of the 
Clean Air Act, but my story bears direct relevance to this proceeding. 

We cannot say that some possible and minimal harm to the environment is more 
important than clear and lasting damage to our nation's ability to produce food. I 
am not in favor of gutting this nation's environmental statutes. 

These laws serve an essential role in a civilized nation. But, in the name of the 
credibility of those laws, a little common sense would go a long way. 

I believe to do awav with methvl bromide to keep plants and farm soU clean is 
like not using soap to kill germs when you wash. 

I thank you for this opportunity and would be pleased to answer your questions. 

NURSERY USE OF METHYL BROMTOE 

1. Strawberry plants are grown at the nursery for at least 4 annual generations, 
with new meristems, and many more generations without meristems, any problem 
within the plants can be around for many years. 

2. These {ilants are fisexually increased geometrically so that any disease or nem- 
atode infection that does not outright kill the plant can easily increase &om one 
plant to one million plants in only four years (using conservative increase rates). 
Therefore a single plant can transmit disease or nematodes to between 30^0 
fhiituiE acres in a normal nursery cycle. 

3. Tnerefbre if methyl bromide were not available for nursery use the long term 
effects of dirty planting stock is mut^ greater than if it were not available for 
fruiting use. This is because one acre of commercial nursery equals 10-20 acres of 
fruiting field. 

4. However one acre of foundation nursery increase equals 30-40 acres of commer- 
cial nursery and from 300 to 600 fitting acres. It is easy to see how in two years 
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from foundation to fruiting an unclean nuraeiy field could devastate a large portion 
of the fruit industry. 

6. Methyl bromide la necesBai? to control water borne soul pathogens Uke 
phytophora species (red atele, etc) that can spread throughout, but not necesBarily 
kill nursery plants. These diseases can be spread to fruitine Selds in infected plants, 
effectively ruining those fields for future strawberry and ouer crop production. 

6. A dormant but serious concern ia parasitic nematodes. There is no more effec- 
tive control than methyl bromide. 

7. Current CDFA nurseiy stock regulations require that ground which grows 
strawberry nursei? either be Eumigated with meth^ bromide or the plants from 
every acre be heavily sampled for the presence of nematodes. If this is not done, 
the plants cannot be harvested and shipped. Currently the State is only able to sam- 
ple jjerhaps 5% of the estimated 1500 acres (my estimate?) of strawberry nursery 
in California, These results are often so late as to delay harvest. They do not have 
U]e resources in personnel or labs to process any more. 

8. liietefore without methyl bromide after 2001. under the current set of regula- 
tions, no nursei? stock can be moved within or outside of California. The reason for 
this regulation is because the State has reci^nlzed the value and need for methyl 
bromide as a nematicide and the disastrous results than can occur to Califorma 
farm land from the spread of parasitic nematodes through plant transplants. This 
regulation can be changed, but the threat remains. 

9. While there are oUier concerns such as the increased cost of weed control, the 
spread of disease and nematodes is the main concern. 

10. While the use of methyl bromide is very helpful in fhiitiog fields, I believe 
it is absolutely critical at U)e nursery level. With our present knowledge of and lim- 
ited success with alternatives to methyl bromide, I do not think the current fruit 
production system can survive without the continued nursery use of methyl bro- 

Mr. Bahton. Again, I thank the gentleman. The Chair recognizes 
that the full committee chairman is here, Mr. Bliley. Opening 
statements have concluded, but if the chairman has a statement, 
we would be h^py to submit it for the record. 

Mr. Bliley. Thank you, Mr. ChairmEm. We will do just that. 

\Ttie prepared statement of Hon. Thomas J. Bliley, Jr. follows:] 

Prepared Statement of Hon. Thomas J. Buley, Jr., Chairhan, CoMMnrEE on 



I want to thank Chairman Barton for this opportuni^ to deliver some brief open- 
ine remarks. 

I know it may be hard to beUeve, but I was around in the early 1970s when we 
first heard about the possibility of stratospheric ozone depletion. I was not serving 
in this body; instead, I was mayor of Richmond, Virginia. 

But Uke most people in this room, I Ustened to the news and I heard reports that 
chlorofluorocarbons— or CFCs — could be depleting the stratospheric ozone. This was 
presented as a new scientific finding with potentially grave consequences. 

At that time, one of the prime culprits seemed innocuous enough: underarm spray 
deodorant. Or, to be more precise, the CFC-laden propellent which was used in 
those days. It seemed unplausible at the time, but eventually the United States uni- 
laterally moved to restri^ sut^ uses of CFCs. 

Other regulatory effbrta, lawsuits and scientific fllinCB occurred in the early to 
mid-1980s. Then, in 1987, the United States joined with 22 other countries to sign 
the Montreal Protocol calling for a 60% reduction in the consumption of CFCs. 

About one year later, EPA was sued by parties who sought a full phaseout of 
CFCs. This occurred about the time scientists from the 1988 Antarctic expedition 
reported that the ozone hole was much smaller than in 19B7. In 1992. we were in- 
formed that an ozone hole might indeed be possible over Kennebunkport, Maine. 
This event, however, turned out to be a non-event. 

1 mention this histoy only to indicate where 1 believe most people have gained 
their knowledge of CFCs and ozone depletion. That is, firom the news media, in re- 
ports which often aim for newspaper headlines or 20 second soundbites. Often, these 
reports have contained an emotional, if not alarmist warning of the conseciuences 
of ozone depletion. Individual reports have also been subject to some inconsistency. 

Today, however, I hope Uiat we can engage in a more oispassionate review of the 
hist^ny of CFC and HCFC regulation and the challenges which remain ahead. And, 
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while the scientific debate is important, our purpose here is to review the implemen- 
tation of Title VI and the effect of the 1990 Clean Air Act Amendments, 

ThuB, I will be most intereeted in the review of regulatory actions affecting CFCb 
and HCFCb. In addition, since there has been a close interaction between the 1990 
Amendments and the Montreal Protocol process, 1 beheve this subcommittee should 
examine the precise position of the United States prior ta the planned fall session 
of the Parties to the Protocol. 

We also need to be aware of the fiill impact of our policies on the average 
consumer. Like many Members of Congress, I have heard from my constituents back 
home who wonder, sometimes loudly, about the effects of a fiill CFC phaeeout on 
January 1, 1996. 

Afain, I want to thank Mr. Barton for his attention to this moat important area 
of the 1990 Amendments. 1 believe the subconunittee's work to date has been very 
productive and I am certain today's hearing will be equally helpful in our ongoing 
review of the Clean Air Act. 

Mr. Barton. The Chair would now recognize Mr. Dennis 
Rochford and indicate that Mr. Jim Greenwood of this subcommit- 
tee is his Congressman. Mr. Greenwood is in a hearing on Medicaid 
or he would be here to introduce you. 

Mr. Rochford. 

TESTIMONY OF DENNIS ROCHFORD 

Mr. Rochford. Thank you very much, Mr. Chairmim. My name 
is Dennis Rochford. I am President of the Maritime Exchange for 
the Delaware River and Bay, 

In effect, we operate as a Cheunber of Commerce of the Delaware 
River. We represent over 250 port-related businesses and that en- 
compasses port activities in south New Jersey, southeastern Penn- 
sylvania and the State of DelawEire. 

The ports of Philadelphia along that river corridor handle ap- 
proximately 3,000 cargo vessels per year, over 65 million tons of 
general and bulk cai^, and it generates over four billion dollars 
to the regional economy. Chilean fruit is one of our key cargos. It 
comes into our ports to serve consumer markets throughout the 
Northeast. It is also a key c£irgo for Cftlifomia, Florida, imd North 
Carolina. 

I would like to make the point that the Maritime Exchange effec- 
tively functions as an interface between port businesses and gov- 
ernment agencies: Primarily the Coast Guard, the Customs Serv- 
ice, USDA, FDA and other Federal agencies. 

An example of what we do, not particularly relevant to this hear- 
ing, but how we function, along with the State of Delaware, we 
have established a sensitive cargo tracking system on the Delaware 
River to track the movement of all tankers and oil baizes and in 
the event of an oil spill or casualty. We're tied into the Coast 
Guard so they can respond instantaneously. I make this point to 
show that the Maritime Exchange, even though it's a trade associa- 
tion representing port businesses, has a vested interest not only in 
our economy but also in protecting the environment. 

The lo85 of methyl bromide to the port industry in Philadelphia 
and I would argue around this country is not a simple matter, but 
of significant consequence. Chilean fruit is a key cargo as I pointed 
out not only on our river, but for our country. And in terms of the 
globfd economy within which we must compete, this aspect of inter- 
national trade is important and any decision that's made that's dis- 
ruptive to that haB obviously economic overtones. 
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Methyl bromide is applied in a gaseous form as a fumigant for 
Chilean cargo that comes into the United States, the purpose of 
which to destroy insects, rodents, bacteria, other elements that 
would contaminate that fruit. We are aware of the fact that indusr 
try has worked to try to identify viable alternatives to methyl bro- 
mide and many of the members of this panel have sdready mluded 
to that. But the fact of the matter is, as the Congressman from 
Florida pointed out, we're sort of in a Catch-22 situation here. 

If the United States is the only country that's going to ban meth- 
yl bromide in the year 2001, and Mexico and Chile and other coun- 
tries around the world are not going to do that, we're going to put 
a very key aspect of our international trade at risk £ind it will have 
overtones not only for our economy but for the consumers of this 
country. 

So we would urge this panel to give serious consideration to not 
eliminate methyl bromide by the year 2001 until a suitable alter- 
native has been identified Emd tested in the marketplace. It is my 
understanding that to bring an alternative to line in the market- 
place can take up to Emd perhaps exceed a 10-year testing and reg- 
istration period. 

It would be prudent, I believe, from an international trade point 
of view and from a port's perspective, that that alternative has to 
be tested and in the marketplace before we allow ourselves to be 
compelled by a deadline of 2001. This might be what's on the plate 
now, but I believe would be disadvantEigeous to our economy. 
Thank you. 

[The prepared statement of Dennis Rochford follows:] 



Mr. ChBirman; My name is Dennis Rochford, and I am President of the Maritime 
Exchange for the Ddaware River and Bay. 

Our organization was established in 1876 and currently represents over 200 port 
and related businesses throughout the Delaware Valley region. These include 
steamship agents and operators, stevedores, marine terminal and warehouse opera- 
tors, ship and harbor service companies, customs brokers, freight forwarders, inland 
transporters and many other businesses, organizations and individuals concerned 
with the Delaware River ports. Our reporting area extends from the mouth of the 
Delaware Bay through TVenton — encompassing Delaware, Southern New Jersey, 
Philadelphia and suburban port facilities. 

Together, our ports handle more than 66 million tons of international, waterbome 
cat^ annually. This commerce generates more than $4 billion to our tri-state re- 
gional economy. 

In addition to repr«senting the interests of our members, the Maritime Exchange 
plays a critical role in ensuring the safety of the more than 2,700 ships which tran- 
sit the Delaware River each year. Our Sensitive Car^ Tracking system — which 
interfaces with the United States Coast Guard operations center in Philadelphia 
provides instantaneous access to critical information needed by those who respond 
to oil and chemical spills and related accidents. 

Clearly, the Maritime Exchange and its membership have a vested interest in pro- 
tecting both the economic and the eeoli^c viabilities of our tri-state region. We live 
here as well as work here. 

I am here today to talk about the potential loss of methyl bromide by the year 
2001 and its impact on the regional port. This is not a simple matter. Title Vl of 
the Clean Air Act is but one law our members must obey, and ozone protection is 
but one element of public health and safety. 

Our national poUcy speaks to the need to encourage trade with other nations for 
th« predw purpose of creating decent paying jobs for Americans, and greater choice 
for conaumers. 
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Federal laws also exist to protect oi 

imports of illeea] aubstances aa well __ ^ _ ._ _.. .. 

many other public health and safety threats. We regard the United States Depart- 
ment of Agriculture's Animal and nant Health Inspection Service, the Food and 
Drug Administration, the Coast Guard and U.S. Customs Service aa partners of pri- 
vate industry in this important process. 

Among the various procedures which must be foUowed to ensure both business 
and government needs are met includes cargo fumigation with methyl bromide. 
Methyl bromide allows our members, their customers—and ultimately those millior 



Our members have been looking for alternatives, for more cost-effective ways of 
complying with these statutes. They were doing so before the Clean Air Act Amend- 
ments were passed and, as pnident and responsible businesses, they will continue 
to do BO. We have looked at irradiation, other chemicals, heat treatments and other 
technologies. However, these are simply not practical or feasible, and as a result, 
there are no approved attematives to methyl bromide suitable for our purposes 

The bottom line is; there are no acceptable alternatives which will permit us to 
obey food safety and plant protection laws, and there are none on the immediate 
scientific horizon. 

We are fortunate to have methyl bromide as our one and onl^ option at this time. 
This one fiimigant protects against the insects, rodents, bactena and plant diseases 
we must control. 

To illustrate the importance of methyl bromide to the people of our r^on, permit 
me to use the example of the 35 million crates of Chilean fruit received ^ our ports 
each year. I must note that Chilean fruit also enters ports in Florida, hlorth Caro- 
lina, California and other American cities, and is a significant source of the fresh 
fruit Americans need and enjoy in the winter months. We will follow the progress 
of the cargo carried by a single ship containing Chilean fruit. 

As this ship enters the Delaware Bay, it is met by tugboat operators which escort 
the ship to its berth. On board may be as many as 6,000 pallets of highly perishable, 
fresh fruit — enough to fill more than two football fields. In order to preserve this 
valuable cargo, from this point forward, it must be handled quickly and with exper- 
tise to move it as fast as possible to get it to the consumer and make room for the 



loa<^ for each U.S. importing company with cargo on board. There may be as many 
as 36 importers per vessel. 

Then, USDA, FDA, Customs and Coast Guard ofBcials inspect the vessel and 
cargo. This is the point at which the tniit is fumigated— hy highly-trained techni- 
cians under tightly-controlled circumstances and fully supervised by USDA — with 
methyl bromide. 

After fiimigation and once cleared by USDA, FDA and Customs, private fruit in- 
spectors and graders descend on the terminal. Expediters, friiit importers, buyers 
and brokers then decide which shipments go to various markets. As many as 300 
bnickers are then required to move the fruit to cold storage warehouses, terminal 
markets, distribution centers, supermarkets and food processing operations. 

Virtually thousands of New Jersey, Pennsylvania and Delaware residents are em- 
ployed as a direct result of our role in receiving Chilean fruit. And I hasten to add 
that our ports also handle a wide variety of other crops: pineapples and melons from 
Central America, cocoa beans from the Caribbean and Ivory Coast, apples from 
Brazil, and the export of American logs, just to name a few. All are dependent on 
methyl bromide. 

To do their important job— and to do it in the full public interest^-our port opera- 
tors need methyl bromide at least until safe and effective alternatives are commer- 
cially available and fully approved. 

To deny us the use of this product means denying our region's consumers an im- 
portant dement of their diet. It means denying our region a significant source of 
jobs and revenue. 

Thank you for this opportunity to testify. I would be happy to answer any ques- 
tions the Committee mignt have. 

Mr. Barton. Thank you, Mr. Rochford. We will now he£u- from 
Mr. Steve Ziller, who is representing the Grocery Manufacturers of 
America. 
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TESTIMONY OF STEPHEN A. ZILLER 

Mr. ZiLLER. Thank you, Mr. Chairman. I'm Steve Ziller, the Vice 
President of Scientific and Technical Affairs for the Grocery Manu- 
facturers of America. GMA is an organization representing food 
manufacturers with sales of $360 billion, which represents 85 per- 
cent of all the food and consumer package goods sold in the United 
States. 

The U.S. food industry employs the most effective SEUiitation 
measures to help ensure their brands maintain the highest con- 
fidence of their consumers worldwide. One of the unique tools to 
help achieve freedom from insects and pests is the use of the fumi- 
gant, methyl bromide. 

Mr, Chairman, the critical nature of preserving methyl bromide 
for food manufacturers has been so great that they have put their 
money where their mouth is. In an unprecedented action, the food 
industry has spent about a million dollars adding to the safety data 
base of methyl bromide for its reregistration and for tolerance for 
the use of methyl bromide in a wide variety of important food 
crops, food ingredients and packaged food products. 

An industry that has undergone drastic downsizing and reduc- 
tion of costs would not be spending this kind of money if there were 
ot^er cost-effective measures available. 

Today the focus is on the impact of substances on stratospheric 
ozone depletion. We note that is an area where there appears to 
be significant continuing uncertainty about the science behind the 
methyl bromide restrictions EUid bans and I'm pleased to hear there 
will be two eminent scientists to present the case about these un- 
certainties after this panel. 

Some estimates consider that all the uses of methyl bromide may 
account for only about 5 percent of the overall effect on the ozone 
layer. In fact, recent studies suggest that methyl bromide may act 
to buffer the effects of other ozone depleters, thus ameliorating 
their adverse effects. 

We need to be sure we do not rush into a hasty conclusion which 
we will regret if less effective alternatives are forced upon us before 
demonstrating their technical effectiveness and commercial viabil- 
ity. In addition, requirements of the Montre2d Protocol should 
apply equally to all countries which signed the treaty. No unilat- 
eral position should endure which puts U.S. agriculture and the 
food industry at a competitive disadvantage. 

The food manufacturing industry has participated in evaluating 
a host of substitutes and combinations of strategies to attempt to 
minimize essential uses of methyl bromide. They have also worked 
with the United States Department of Agriculture to make sure 
that work there is developed with the direction of the affected in- 
dustry. 

Methyl bromide has been the fumigant of choice for a number of 
unique uses. Methyl bromide has significant advantages in its eco- 
nomics of use and low cost, its quick treatment time, usually only 
a day under the conditions that I'm describing, and its high effec- 
tiveness because of its unique penetration and pest kill capabilities. 

Alternatives currently being evaluated can teke from three to 15 
days versus the 1 day of methyl bromide treatment. Closing a plsuit 
or a warehouse for many days during a year to carry out fumiga- 
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tions may have a large impact on lost sEiles or the need of opening 
additions plants or warehouses to meet demand. 

One of the real alternatives that is used frequently in applica- 
tions is the use of phosphine. It is more costly. It takes two or three 
times longer to apply than methyl bromide and it has limitations 
when the temperatures are below 50 degrees. But most impor- 
tantly, phosphine has a highly corrosive enect on high tech control- 
lers and communication equipment frequently found in manufac- 
turing plants and warehouses. 

Inert gases alone or in combination with other filtemative fumi- 
gants can also be used in certain applications, but they have a high 
cost, they are very slow needing many days for application, and 
they require that the facility be tight enough to maintain the re- 
quired concentration of gases during the treatment in order to be- 
come effective. 

A nonchemicEil method, heat, has drawn a lot of interest and may 
work well for certain types of facilities where buildings are tig^t 
enough not to lose the heat too fast. This technique is extremely 
capitid-intensive, still takes days to be effective and requires tem- 
peratures of 120 to 140 degrees that can negatively impact on 
buildings, mechanicsd equipment, heat sensors and other factors 
that are susceptible to the heat. 

Finally, one needs to be aware that any new chemical discovered 
for use as a methyl bromide alternative would have to undergo 
years of safety testing and regulatory approval before being com- 
mercietlly avEtilable. 

In summary, then, the food manufacturing industry has critical 
needs for methyl bromide as an insecticide. There are no safe cost- 
effective and commercially viable alternatives for fill these uses. 
The industry and government is working hard to minimize methyl 
bromide use to find suitable alternatives now. 

Congress should not allow EPA to ban critical uses until more ac- 
ceptable alternatives are available. The Clean Air Act should be 
amended to reflect a justified need. Thank you for the opportunity 
to testify. I'll be happy to answer any questions. 

[The prepared statement of Stephen A Ziller follows:] 



Mr. Chairman, I am Dr. Steve Ziller, Vice Preaident, Sdend&c and Technical Af- 
fairs, for the Grocery Majiufacturera of America, Inc. (GMA). GMA is an orsaniza- 
tion representing companies that make and market the world's best-known Drands 
of food and consumer packaged goods. GMA is the industry voice on public policy 
and induBtr? productivity issues, through strategic issues mans^ement involving 
' " tions, legal, rt ' ' ' '' ' > -" - 

a have sales o 

id and consumer packaged goods sold in the U.S. 

GMA companies and ihose of our many sister trade associations representine the 
U.S. food manufacturing community produce the safest and highest quahty foods in 
the world. These companies employ the most effective sanitation procedures to help 
ensure their brands maintain the highest confidence of the American consumers. 
One of the unique tools to help achieve freedom &om insects, rodents, and other 
pests is the use of the fumigant, methyl bromide. Critical apphcations go back to 
the agricultural practices where foods are grown and continue down the food chain 
through stages of raw materials, silo storage and food manufacturing facilities, 
transportetion vehicles, and finished product warehouses. The food industry needs 
relief fimm some unilateral aspects of the Montreal Protocol and from the EPA re- 
strictionB and ban on methyl bromide uses for critical food industry needs. 
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Mr. Chairman, the critical nature of preserving methyl bromide for food manufac- 
turera has been bo great tfiat thm have "put their money where they mouth la," In 
an unprecedented actioa, the food industry has spent about a million dollar? adding 
to the safety database for methyl bromide reregistration and providing specific resi- 
due data to EPA via the registrants in order to establish appropriate tolerances for 
use of methyl bromide in a wide variety of important food crops, food ingredients, 
and packaged food products. The important process of gathering and submitting the 
data for reredstration and tolerance setting is nearly complete. 

GMA has oeen a participant in developing this new safety data for submission 
to EPA. We have been involved with a broad industry effort to carry out a long term 
animal feeding study with methyl bromide. This study will cast about $330,000 to 
cany out. The final report is expected to be completed and submitted to EPA this 
December. In addition, GMA member companies have funded two residue studies 
on representative packaged fboda in order to gain a general food tolerance for mixed 
foods in food distribution warehouses where methyl bromide fUmigation is required 
for insect control. The two residue studies wOl cost about $200,000 total. An indus- 
try tiiat has undergone drastic downsising and reductian of costs would not be 
spending tliia kind of money if there were acceptable altemativeB. 

Our conclusion is that methyl bromide is safe when applied properly in both food 
contact uses or in fumigation of food manufacturing facilities and transport vehicles. 
MeUiyl bmnide has significant advantages in its economics of use (low cost), quick 
treatment time (usuaUy only a day), and high effectiveness (unique penetration and 
pest kill). 

Today the focus is on the impact of substances on stratospheric ozone depletion. 
We note that in this area there appears to be significant continuing uncertain^ 
about the science behind the methyl bromide restrictions and ban. As more careful 
examination has been made the estimated impact of methyl bromide on the ozone 
l^er has decreased. This committee should understand that methyl bromide is the 
only naturally occurring class one ozone depletor and that most of the methyl bro- 
mide producM annually is a by-product of metabolism in marine and estuarine envi- 
ronments. Methyl bromide phaseout wiB not change this. 

Some estimates consider that all uses of methyl bromide may account for only 
about 6% of the overall effects on the ozone layer. In fact, recent studies si^est 
that methyl bromide may act to buffer the effects of other ozone depletors, thus 
ameliorating their adverse effects. Thus we need to be sure we do not rush to a 
has^ conclusion which we will regret if less effective alternatives are forced upon 
us before demonstrating their te^nical effectiveness and commercial viability. In 
addition, requirements of the Montreal Protocol should apply equallv to all countries 
whidi signed the treaty. No unilateral position should endure whicn puts U.S, agri- 
culture and food indusb^ at a competitive disadvantage. 

While the food manufacturing industry believes that there are no safe, cost effec- 
tive, and commercially proven alternatives available for all their needs, they have 
participBted in evaluating a host of substitutes and combinations of strat^es to at- 
tempt to minimize essential uses of methyl bromide. They have also worked with 
the United 8tates Department of Agriculture to make sure that worit there to de- 
velop alternatives has the best direction from the affected industry. 

Methyl bromide has been the fumigant of choice for a number of unique uses that 
involve fiimigation of some critical raw materials, fumigation of processing facilities 
which are particulBrly attractive to insect infestation, fumigatiDn of processed and 
packaged food warehouses, and fumigation of food transport vehicles. The time a 
plant 18 dosed during its application is the shortest, usually a day or so. This fits 
very well with plants where fumigation can be done over weekends. Alternatives 
currently being evaluated can take from 3 to 15 days depending on the conditions. 

The time advantue translates into major costs if methyl bromide is lost for such 
uses. Downsizing of companies have resulted in closing many plants and utilizing 
the remaining ones at high levels of output. Taking a plant or a warehouse out of 

Slay for many days during a year to carry out fumigations with alternative proce- 
ures may have a large mipact on lost sales or the need for opening additional 
plants or warehouses to meet demand. Thus, there is more than a direct fumigant 
coet Gompariaon needed. 

One <a the real alternatives that is used frequently in certain applications is the 
use of phosphine. It is more costly, takes. 2-3 times longer to apply than methyl bro- 
mide, and has limitations when temperatures are below 60 degrees. But most im- 
portantly, phosphine has a highly corrosive effect on hijjh-tech controllers and com- 
municationB equipment frequently found in manufacturing plants and warehouses. 
This very good fumigant simply cannot replace methyl bromide in all its unique fea- 
tures that are essential to the u>od industry. 
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Inart ^asas alone or in combination with other alternate dunigants can be used 
in certain applications but they have a high cost, they are vet^ slow (many daya), 
and they require that the facility be "tight" enough to maintain the required con- 
centration of gaeses during the treatment to be effective. 

A non-chemical method, heat has drawn a lot of interest and may work well for 
certain types of fadHties where buildings are ti^t enough not to lose heat too fast. 
This technique is extremely capital intensive, still takes many days to be effective, 
and requires temperatures of 120-140 degrees which can negatively impact the 
buildiiig, mechanical equioment, and heat sensors 

Finally, one needs to be aware that any new chemical discovered for use as a 
methyl bromide alternative would have to undergo years of safety testing and regu- 
latory approval before being commercially available. 

In summary, the food manufacturing industry hat 
mide as an insecticide. There are no safe, cost-effecti . 
tematives. The industry and government la working hard to minimize methyl bro- 
mide use and find suitable alternatives now. Congress should not allow EPA to ban 
critical uses until more acceptable altematives are available. The Clean Air Act 
should be amended to reflect this justified need. 

Thank you for the opportunity to testify today. I would be happy to anawer any 
questions you may have, 

Mr. Barton, Thank you, Mr. Ziller. The Chair now recognizes 
Mr. Tom Pavich of Pavich Family Farms in California. 

TESTIMONY OP TOM PAVICH 

Mr. Pavich. Thank you, Mr. Chsiirman. My name is Tom Pavich 
of Pavich Family Farms in Terra Bella, California. 

Thank you for the opportunity to testify before this distinguished 
committee. 

I'm here today to specifically discuss methyl bromide and alter- 
natives to its use. Before I do, I'd like to tell you a little bit about 
our farm. 

Pavich Feimily Farms has been in business for the last 42 years. 
Today, we farm over 3,000 acres of table grapes and raisin grapes 
in California and Arizona which represents approximately 2 per- 
cent of the Nation's table grapes. For the past 24 years, we have 
produced these grapes using certified organic methods. We also re- 
cently expanded into the rEtisin business and produce about a thou- 
sand tons of organic raisins each yeeir. 

For many years we have chosen to farm orga^ic^llly, In fact, we 
use orgEinic production practices on 90 percent of our acreage, even 
though we don't always sell our grapes as organic. We currently 
sell about one third of our crop as organic, which is all the market 
can currently bear. The rest is sold as conventional. At Pavich 
Family Farms, we have successfully eliminated the use of methyl 
bromide in some parts of our operation, but not in all of them. 

We have found that for raisins cold storage works just as well 
as methyl bromide in terms of preventing fiest infestations. Cold 
storage is more expensive than methyl bromide, but it is an effec- 
tive alternative. 

At this point, we still use methyl bromide as a preplant fumigant 
prior to replanting our grapevines. This is about a 30-year cycle. 
Because of our extensive soil-building program that we developed, 
we feel that we will be able to reduce the frequency of methyl bro- 
mide applications by about one third. 

We believe that building the he£ilth of our soil will extend the 
lifetime of our vineyard by about as much as 10 years reducing the 
need to replant with new vines as oflen, thus reducing the fre- 
quency of methyl bromide treatments. 
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We build the health of our soil by fallowing and planting cover 
crops for at least 3 years prior to planting to interrupt the repro- 
ductive cycle of soil pests. Once the vineyard is established, we 
plant cover crops between the vine rows to fix nitrogen and im- 
prove the tilth of the soil and apply organic matter, minerals, and 
beneficial microbes. 

Sometimes under certain soil conditions and soil types, we have 
found that soil pest populations have been high according to Uni- 
versity of California standards, but the plants are still healthy and 
produce high yields. We are just beginning to experiment with al- 
ternatives to methyl bromide. 

As organic growers, we prefer to use the safest and most natural 
pest control methods so our first choice would not be methyl bro- 
mide. Right now, however, we haven't found a replacement for fu- 
migation in replant situations that is as economically viable Ets 
methyl bromide, so we do continue to use it. 

Next year, we are going to be experimenting on one or two acres 
with about 15 different techniques. Of course, any time you experi- 
ment with new alternatives, they don't 2dways work right away, I 
hope that over time and before the 2001 phaseout date that these 
alternatives will work for us. I hope that our business will manage 
without methyl bromide. But I know that that won't be easy. 

We would support the ban on methyl bromide if there were and 
only if there were scientifically proven alternatives. Right now we 
have an 2dtemative for commodity storage that works extremely 
well and we have proven to ourselves that it works as well as 
methyl bromide, but we aren't there yet with soil fumigation. And 
I believe a number orthings must happen if we and all agriculture 
are going to meet this goal. 

First, we need to redirect existing resources within the land 
grant university system to focus on research that takes place on 
the farm. Too much resezu'ch takes place under laboratory condi- 
tions and has little relevance to fsirmers' real needs. 

Second, this reseeirch must take a whole systems and not a piece- 
meal approach to figuring out ways to manage pest problems with- 
out fumigation. This means paying particular attention to soil and 
plant health. For example, developing varieties of root stock that 
are resistant to soil pests, but that also produce high quality fruit. 
We are currently involved in a university research trial using re- 
sistant root stock and I hope that we do find that it works. 

Third, I believe we need more support for nonprofit research or- 

?anizations that are far more tuned in to farmers' needs than the 
rSDA. I am on the board of the Organic Farming Research Foun- 
dation, a private nonprofit research foundation dedicated to on- 
fann organic research. 

I believe with our very smstll average annual budget of $100,000, 
in which we have funded 48 separate grants to organic farmers, we 
have done more to find alternatives to pesticides and to develop or- 

fanic farming techniques than the millions of dollars that have 
een spent by USDA. 

Fourth, it is imperative that the U.S. Environmental Protection 
Agency and the California Department of Pesticide Regulation en- 
sure the rapid registration of safer nontoxic alternatives to methyl 
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For example, we are starting to experiment with the use of ses- 
ame stock as a soil amendment to control nematodes. Nematodes 
are the microscopic worms that destroy grape vines and grape roots 
and normally are controlled by methyl bromide. The sesame plant 
is the same plant that gives us sesame seeds for our burger buns. 
It took 7 years to register sesame stock as a natural pesticide be- 
cause of bureaucracy luid red tape. 

The USDA and EPA need to have a coordinated and intensive 
strategy to help growers phaseout the use of methyl bromide. As 
long as they implement such a strategy we cem avoid a crisis down 
the road. The agricultural industry can someday survive without 
the use of methyl bromide, but it is going to take a serious research 
and technology transfer effort to mEike sure this change is not too 
costly. 

If all ffirmers lose methyl bromide and there are viable alter- 
natives, then no one farmer will experience too much loss because 
we will all be on a level playing field. This meims we need to ex- 
tend the ban on methyl bromide to other countries. 

I imagine that the loss of methyl bromide will force grape pro- 
ducers and other commodities that currently rely on methyl bro- 
mide to diversify their operations, develop more effective systems 
for rotating crops and preventing the buildup of pest problems. In 
the end, tms will foster innovation and diversity, two principles of 
sound business practice that I adhere to as much as possible. 

I brought along some of our raisins to demonstrate the successful 
use of an fdtemative to methyl bromide. Please allow for the re- 
search that is necessary to develop alternatives for other crops. 
Again, thsmk you for your opportunity to testify today and I wel- 
come any questions and any otner comments you may have. 

[The prepared statement of Tom Pavich follows:] 

Prepared Statement of Tom Pavich, Pavich Family Farms 

H«ll<^ Mr. Chainnan my name is Tom Pavich of Pavich Family FaonB In Terra 
Bella, California. Thank you for the opportuni^ to testify before this distinguished 
committee. 

I am here today to spedfically discuss methyl bromide and alternatives to its use. 
Before I do, I would like to tell you about our familv farm. 

Pavich Family Farms has been in business for tne past 42 years. Today, we farm 
3,000 acres of table and raisin grapes in California and Arizona, which represents 
approximately 2 percent of the nation's table grapes. For the past 24 years, we have 

[iroduced these grapes using certified organic methods. We also recently expanded 
nto the raisin business and produce about 1,000 tons every year. 

For many years, we have chosen to farm organically. In fact, we use organic pro- 
duction practices on 90 percent of our acreage even though we don't always sell our 
grapes as organic. We sell about one-third of our crop as organic which is all the 
market can currently bear. The rest is sold as conventional. 

At Pavich Family Fanns, we have Buccessfiilly eliminated the use of methyl bro- 
mide in some parts of our operation but not in all of them. We have found that for 
raisins, cold storage works just as well as methyl bromide in terms of preventing 
pest infestations. Cold storage is more expensive than methyl bromide but it is an 
effective alternative. 

At this point, we still use methyl bromide as a preplant fumigant prior to replant- 
ing our grape vines. This is about a 30 year cycle. Because of our extensive soil- 
biulding program, we feel that we will be able to reduce the frequency of methyl 
bromide applications by about one-third. We believe that building the health of the 
soil will extend the lifetime of our vineyard by as much as ten years, thereby reduc- 
ing the need to replant with new vines as often, thus reducing the frequency of 
methyl bromide treatments. 

We build the health of our soil by fallowing and planting cover crops for at least 
three years prior to planting to interrupt the reproductive t^e of pests. Once the 
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vineyard is establiahed, we plant cover crops between vine rows to fix nitrogen and 
imorove the tUth of the soU and apply organic matter, minerals and beneficial mi- 
cnwea. Sometimes, under the ri^t conditions and soU types, we have found that 
soil pest populations have been high, according to UniverBity of Cahfomia stand- 
ards, but that the plants are still healthy and produce high yields. 

We are just b^uming to experiment with ^t«mativea to methyl bromide. As or- 
ganic growers, we prefer to use the safest and most natural pest control methods 
so our first choice would not be methyl bromide. Right now, however, we havent 
found a replacement for fumigation in replant situations that is as economically via- 
ble as methyl bromi • " ■ .... 
two acres with abou 
with new alternative 

fore the 2001 phase-out date that t^eae alternatives will vaA for us. I hope that 
our business will manage without methyl bromide. 

But I know that it wont be easy. We would support the ban on methyl bromide 
if there were scientifically proven alternatives. Right now, we have an alternative 
for commodity atoraee that worka extremely well and we have proven to ourselves 
that it worka as w^ as methyl bromide. But we aren't there yet with soil fumiga- 
tion and 1 believe a number of things must happen if we, and all of agriculture, are 
going to meet this goal. 

First, we need to redirect existing resources within the lend grant University sys- 
tem to focus on research that takes place on the farm. Too much research takes 
place under laboratory conditions and nas little relevance to farmen' real needs. 

Second, this reseami must take a whole-systems, not a piece-meal, approach to 
figurinB out ways to manage pest problems without fumigation. This means paying 
particular attention to soil health. For example, developing varieties of rootatock 

1^.^ ._.__. ._ __., ___■_ ,...■ .v-. _, j..__ L,_^ quaUty fruit We are cur- 

e resistant rootstock and I 
hope that we find it works. 

Third, I beUeve we need more support for non-profit research organizations that 
are more tuned-in to farmers' needs than the U.S. Deparisnent of Agriculture 
<USDA). I am on the Board of the OrBanic Farming Research Foundation (OFRF) 
and I believe that with our very small annual budget of $100,000, we have done 
more to find alternatives to pestiddes and to develop organic farming techniques 
than millions of dollars at the USDA. 

Fourth, it Is imperative that the U.S. Environmental ProteetiDn Agency (EPA) and 
the California Department of Pesticide Regulation (CDPR) ensure the rapid reg- 
istration of safer alternatives to methyl bromide. For example, we are stiutinE to 
experiment with the use of sesame stalk as a soil amendment to control nematodes. 
Nematodes are the microscopic worms that can destroy grape vines and that are 
normally controlled by methyl bromide. It took seven years to register sesame stalk 
as a natural pesticide because of bureaucracy and red tape. The USDA and EPA 
need to have a coordinated and intensive strategy to help growers phaaeout the use 
of methyl bromide. As long as they implement such a strategy, we can avoid a crisis 
down the road. 

The agriculturo industry can someday survive without the use of methyl bromide 
but it is going to take a serious research and technology transfer effort to make suro 
this change ia not too costly. If all farmers lose methyl bromide and there are viable 
alternatives, then no one farmer will experience too much loss because we will all 
be on a level playing field. But this means we need to extend the ban on methyl 
bromide to other countries. 

I imagine that the loss of methyl bromide will force grape producers and other 
commomties that currently rely on methyl bromide to diversify their operations, to 
develop more effective systems for rotatii^ crops and preventing the buiid-up of pest 
problems. In the end, this will foster innovation and diversil^, two principles of 
Bound business practice that I adhere to as much as possible. 

Again, thank you for the opportunity to testify today and I welcome any questions 
that you and other committee members may have, 

Mr. Barton. Thank you, Mr. Pavich. The Chair would indicate 
that the distinguished ranking member, Mr. Dingell, is here. His 
opening statement, if any, will De submitted for the record. 

Mr. Dingell. All I would like to do is welcome Mr. Pavich and 
tell him we are delighted he is here with us this morning. Th^lnk 
you. 

Mr. Barton. Thank you. 
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Since I interrupted Mr. Miller and asked a question during his 
testimony, I will just ask one question and tnen recognize Mr, 
Wyden. Mr. Grainger and Mr. Miller you've heard Mr. Pavich indi- 
cate that at least in the vineyard business, organic feurminR may be 
a substitute for most cages where you might use metiiyl oromide. 

Could you gentlemen comment on his style of farming for the to- 
mato industry and the strawberry industry and if you could do the 
same thing that he has done in the grape growing business. 

Mr, Grainger. Organic fiirmine in the State of Florida, if that's 
the question, I think it'd be hard to compare what the gentleman 
is doing in CEtlifomia, because we have humid weather and I'm not 
aware of any oi^anic farming going on in the State of Florida. If 
there is so, like I said, I'm not aware of it. 

Mr. Barton. Is there a difference between — the basic question is, 
is there something about growing grapes that lends itself to oi^anic 
methods that you could not use such methods in tomatoes and 
strawberries? 

Mr. Grainger. I'm sure there is, but I don't know the answer to 
that question. But I would be certainly glad to get you a response 
to it. 

Mr. Barton. Mr. Miller. 

Mr. Clint Miller. Yes, we can grow organically. The problem is 
in extra cost and, as I stated eiirlier, the amount of productivity for 
the employees. On our farm we start at $6.75 an hour and there 
is just no way that we can produce off of plants that are organically 
grown at this time. 

I belong to several organizations eind we have been testing for 
years, and years, and years and I have grown organically, but or- 
ganic right now is not cost-effective and as Tom said, there's a lim- 
ited market to what you can produce out there as to what you can 
sell and get pmd for. You know, you cem give things away, but it's 
not always easy to collect and the crops that we grow are beautiful 
commercial things that you would select in the store and the or- 
ganic was not really that way. It's possible. 

Mr. Barton. Mr. Rochford, briefly, what's the likelihood of for- 
eign nations phasing out methyl bromide? Again, Mr. Pavich had 
indicated we needed to do that. Do you think Mexico would volun- 
tarily restrict the use of methyl bromide in their nation? 

Mr. Rochford. I'm only fsuniliar with what I have read. I'm not 
an expert in that area. But everything I read and the conversations 
that I have with people in the trade, indicate that Mexico and 
Chile, are at least not positioned today along with a lot of other de- 
veloping countries to phaseout methyl bromide because they see it 
as important to an industry in their country that's important to 
their economy. 

One of the other points very quickly worth making is that if Chil- 
ean fruit coming into this country can no longer come into this 
country because we don't have methyl bromide to fumigate it, the 
alternative for the growers is to find other markets in Europe and 
Eastern Europe euid Asia. So we ou^ht not to think that one way 
or the other that the fruit is necessarily going to come here. 

Mr. Barton. Mr. Wyden. 

Mr. Wyden. Thank you, Mr. Chairman. I want to thank the 
panel for a lot of very thoughtful analysis. I come to this issue, Ms, 
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Furse and I have a corner of the world where we have got a lot 
of growers, a nursery sector that we are very proud of. We have 

fot the problem of having to fumigate imported logs with methyl 
romide. We have a lot m agricultural interests and, at the same 
time, it is very clear that the history of this Eict does indicate that 
metrkets can work and miu-kets can work when you set deadlines 
and really push for alternatives. That is what happened in the case 
of the CFCs and halons and some other areas. 

Now, you haven't seen it, but the Administrator of the Environ- 
mental Protection Agency says in her testimony that she believes 
that there ought to be a safety valve to ensure that methyl bromide 
users aren't left in the lurch if alternatives aren't available by 
2001, and that EPA will seek an appropriate remedy if this turns 
out to be the worst-case scenario that has been mentioned. 

My question, and I think it might be appropriate for Mr. 
Grainger and Mr. Miller, that the two of you gentlemen answer. If 
EPA takes this position that there ought to be a safety valve, 
wouldn't that address many of the legitimate concerns that you all 
are raising this morning? 

Mr. Cunt Miller. Well, from my standpoint that would be nec- 
essary. I mean, at this point, we cannot see how we can produce 
cost-effectively without it. And I've only talked about the growing 
aspect of it. There is also the part of post-treatment, which is the 
same as Mr. Rochford is experience. We do a lot of post-treatment 
for export and export helps the GNP so you know that we would 
be affected there, also. 

I'm here to try to get across to you that I've been doing this for 
40 years, I saw methyl bromide start. I worked with Dr. Wilhelm 
at the University of California pathology department when we 
started this and before that we were like gypsies. We moved 
around growing strawberries. We moved from area to area. We 
would try to find ground where there were no strawberries planted 
for at least 25 years and then move into another area. 

You, being from a nursery operation and familiar with that, 
would realize that maybe you could grow the crop that way, but 
growing at nurseries and trying to find clean ground, you know, is 
just — irs really tough. 

We'd be happy to use any alternative, work with the Crop Pro- 
duction Coalition, the Strawberry Commission. We have acres in 
the millions right now. We have over a three-million-dollar budget 
in the Strawberry Commission, working with the Crop Protection 
Commission and we're working to find an alternative. We want to 
find it. 

It costs me $1,500 an acre to fumigate with methyl bromide and 
I would like not to do it, but it is cost-effective. It's what keeps us 
in business and our industry in business, which is an over $500 
million industry, strawberries in California. 

Mr. Wyden. Mr. Grainger, what do you think? If EPA is willing 
to take this position, would this respond in a significant way to 
your concern? 

Mr. Grainger. Yes, it would be very helpful to us. Like Mr. Mil- 
ler SEud, back when I was a kid, my grandfather and father, they 
would move around to various lands and farm new land back be- 
fore there was methyl bromide, but because of development and 
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land availability, it's hard to rotate your crops and land is very lim- 
ited because farmland is very limited. 

I also am a member of the Florida Tomato Committee and I'm 
not aware of the actual numbers we're spending to look at alter- 
natives and support groups that sire working on an alternative for 
methyl bromide, but as a member of the Florida Tomato Committee 
and representing the State of Florida and myself and family, if 
there's something out there that will work and will keep us in the 
same playing field as methyl bromide, we would certainly make a 
transition. 

Mr. Wyden. Let me see real quickly if I can get you, Mr. 
Grainger, and you, Mr. Rochford, into what I think dso is part of 
this debate and seems to be taking it in different directions. 

Now, Mr. Grainger, you said in your testimony that when methyl 
bromide is phased out, U.S. growers wouldn't be able to compete 
with tomatoes from Mexico that will continue to be grown with 
methyl bromide. 

Now, Mr. Rochford, it seems to me, says that without methyl bro- 
mide importers won't be able to fumigate to meet U.S. food protec- 
tion standards which would mean that produce couldn't come into 
the country. So how do we reconcile these two positions? We've got 
people, it seems to me, that are at odds with each other. Would you 
comment? 

Mr. Rochford. The only comment I have with respect to the im- 
portation of fruit is that there are laws on the book, USDA laws 
on the book in terms of allowing perishable commodities to come 
into this country. If perishable commodities are not fumigated and 
meet the standards and when, in fact, they are fumigated in a port, 
there is, in fact, a USDA or FDA representative to test that cai^o 
before it is turned over to the importers. So it seems to me as a 
matter of law without methyl bromide or an alternative to that 
that would satisfy the requirements, again of the FDA and the 
USDA, that we just couldn't import that cargo. The point I was try- 
ing to make is we went through this last year in the vessel tonnsige 
tax. 

One of the things that was clear to me — we have the largest ba- 
nana port in the country in Wilmington, Delaweu-e, and the export- 
ers are out of Central America — rather than pay the tens if not 
hundreds of thousands of dollars that that tax would have meant 
to them, exporters would have shifted their exports to Africa or Eu- 
rope. 

Mr. Wyden. I guess what concerns me is that you have essen- 
tially said that Delaware ports are going to be shut down because 
foreign produce won't be mlowed in tne United States. 

Mr. Grainger says that U.S. growers could be put out of business 
by foreign competition. And somehow I think we've got to try to 
reconcile this, but my time is up. 

Mr. Rochford, At least for the record I don't think I've sug- 
gested that if we lose Chilean fruit that the ports along the Dela- 
weu-e River and bay are going to shut down, but it is, in fact, a sig- 
nificant cargo and would have a measurable impact on the trade 
on that river. 

Mr. Barton. The gentleman has asked a very pertinent question 
which we need to find the legality of. The Chfiir wants to announce 
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that Members are recognized by order of appearance with the ex- 
ception of the ranldng member and the chairman and ranking 
member of the full committee, so the Chair would now recognize 
Mr. Burr of North Carolina. The Members that are here visiting 
that are not members of the subcommittee will be fdlowed to ask 
questions, but only afler the members of the subcommittee have 
had an opportunity. 

Mr. Burr. 

Mr. Burr. Thank you, Mr. Chairman. Mr. Grainger, does this 
mean we're not going to have tomatoes? 

Mr. Grainger. Good possibility. 

Mr. Burr. There is a real possibility? 

Mr. Grainger. There is a real possibility there. 

Mr. Burr. As I understand it and 1 read the testimony, I believe 
USDA is going to testify in support of the continued use of methyl 
bromide. I guess 1 really want to stay concentrated on the issue of 
methyl bromide for a second because I found it very interesting as 
I have gone through to research it and I would like to really direct 
a few questions to you folks who are fiirmers. And Mr. Pavich, how 
many Eiltematives have you experimented with in your particular 
family farm to methyl bromide? 

Mr. Pavich. We have actively experimented in about three or 
four alternatives to methyl bromide. 

Mr. Burr. How many of those experimental processes or sub- 
stitutes have you found to be successful? 

Mr. Pavich. At this time, we have not found any that we feel 
that are economically viable to the point where we are willing to 
risk our entire investment, and being a perennial crop, our crops 
will be in the ground for 20 to 40 years. It's a very big consider- 
ation. 

Mr. Burr. So to your family, given that we don't have a success- 
ful replacement currently, you would see that as a threat to your 
overall fiirmlng operation? 

Mr. Pavich. I would see that as a threat, yes. And especially in 
the light that if I have to compete in the marketplace with other 
farmers and feurmers from other countries, I have to make sure that 
I can remain competitive in quality and in cost. 

Mr. Burr. Do you export your product? 

Mr. Pavich. We do. 

Mr. BijrRR. You do. And are you competitive today? 

Mr. Pavich. Yes, we are. 

Mr. Burr. And if we were to not have methyl bromide, would 
you be competitive? 

Mr. Pavich. The effects of losing methyl bromide for the grape 
industry and in our circumstance would be longer term. We may 
not see the effects as far as competitiveness for several years down 
the road because it is a long term effect — ^the soil pests that are 
controlled by methyl bromide have a longer term effect on the 

Elants, so perhaps 5 or 10 yeiirs down the road we would see that. 
Unlike an annual crop that has to be fumigated annually, you 
would see those effects immediately. 

Mr. Burr. Mr. Grainger, if I could, let me shift to the other side 
of the countiy into Florida. What would happen to farmers in Flor- 
ida if we didn't have methyl bromide? 
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Mr. Grainger. From a personal standpoint, we would evaluate 
if we could be competitive without it. If we could be satisfied and 
be competitive and be successful with a 50 to maybe a 75 percent 
crop. Speaking for the whole industry, I think it would involve an 
ev^uation process by each individual. What they can stand finan- 
cially if there are alternatives out there, if they can be competitive. 

Mr. Burr. But there is an economic impact? 

Mr. Grainger. There is a maior economic impact. 

Mr. Burr. Let me ask you, because I know very little about 
methyl bromide, what type — when you inject it into the ground, 
what type of safety equipment, goggles and masks and this type of 
thing do you wear? 

Mr. Grainger. Well, first of eiII, before we inject anything, we go 
through a training process and the manufacturer will come out and 
train all our people so they are certified, whether they are on the 
end of a shovel or driving a tractor or at the supervisor level. 

On each unit, there is the proper equipment. It looks almost like 
a scuba diving outfit that's attached to each tractor and there is 
adequate water for a wash down. On a tractor naturally you can't 
install a portable shower. And also in 

Mr. Burr. This equipment is for what reason? 

Mr, Grainger. It's for safety mecheinisms for the methyl bromide 
to keep the people safe and to make sure that they are aware of 
what's going on and in the event of a spill or something, that it's 
a safe environment for work in. 

Mr. Burr. OK. 

Mr. Barton. The gentleman's time is expired. 

Mr. Burr. One last question, if I could, Mr. Chairman. It would 
be very brief Let me just direct it to Mr. Ziller. 

I found it interesting in your testimony that you said methyl bro- 
mide is naturally created or naturally occurs. Can you expand on 
that just a little bit and let me ask you, are there studies that sug- 
gest the level relative to the level that we use in fanning today? 

Mr. Ziller. I could get back to you, but perhaps people later in 
the day can speak to that more directly. From what I read, the 
level is substantiEtl. It's not any insignificant amount, it does come 
from metabolism that takes place in the ocean and compared to the 
agricultural and certainly the uses that I'm talking about for the 
food industry, they are minor compared to the substantial quantity 
that comes, but I don't know the percentage figure. 

Mr. Burr. OK. 

Mr. Cox. If the gentleman would yield, we have testimony later 
on from Dr. Robert G. Watson from the Office of Science and Tech- 
nology Policy that methyl bromide, being just one of many ozone 
depleting compounds, represents somewhere between a third and 
an eighth of what.the ocean represents. 

Mr. Burr. Well, I thank my colleague. 

Mr. Cox. I'm sorry. Methyl bromide in farming represents rough- 
ly a third of what the ocesm produces. And if on the low side the 
estimates of what agriculture produces is correct and on the high 
side what the ocean produces is correct, you get eight times more 
from the ocean. 

Mr. Burr. Let me 
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Mr. Barton. The Chftir is going to have to suspend. It is eilways 
beneficial to have the input from Members of Congress, but we do 
have a certain protocol and the Chair would now recognize Ms. 
Furse of Oregon. 

Ms. Furse. Themk you. This has been very, very interesting to 
me because I, aa Mr. Wyden says, represent small crop growers, in 
particular the products for gardening. But I'm also the first vine- 
yard owner to become a. Member of Congress and have actually 
planted a vineyard and worked on a vineyard and so I know the 
dangers of pesticide exposure. And I was very pleased to hear your 
testimony, Mr. Grainger, of the trials you go through to make 
things safe. 

So I am trying to balance safety and economics. 

Mr. Pavich, I have learned such a lot from your testimony I am 
taking it home. I am going to tell my husband all about it. 

Mr. Pavich, one of the things that I am concerned about is we 
are not investing in research. I recently tried to get $750,000 into 
the small crop research centers through — $750,000, very little. We 
only could get $212,000 for small crop research. We have a center 
in Corvallis, Oregon. And they do this research. 

Also, there are private companies who are doing the resesirch. 
There's a company called Vinefra which produces phylloxeria-re- 
sistant root stock for grapes through extensive research. 

Could you talk a little bit about what you think is necessary for 
us to answer the problems that farmers have, and I understand 
those problems, so that we can produce the kind of safe alter- 
natives that you spoke of that Mr. Grainger, I know, wants because 
he doesn't want to haul all this equipment around to keep his 
workers safe and I as a farmer don t want to have to be worried 
about it. What is our best opportunity? Are you optimistic that we 
can find an answer? 

Do you think, Mr. Pavich, we can find an einswer to these dan- 
gerous compounds? 

Mr. Pavich. I share the same concern that you have as far as 
the lack of good research, good quetlity research. In my testimony, 
I stated that a very small nonprofit research foundation that I sit 
on the board of has funded 48 projects to study idtematives to our 
current modem day chemicfil technology and we have been very, 
veiy successful. 

Just pouring money at the problem isn't necessarily the answer. 
The USDA and other government institutions spend millions of dol- 
lars on research. But our concern in the organic farming industry 
is that it is not the type of quality of research that's, in fact, get- 
ting results. So I would encourage the direction our efforts toward 
research areas that have proven track records and that can give us 
the type of results that we need and those, as I stated in my testi- 
mony, that do not conduct their research in laboratory-type envi- 
ronments. You need to get out there with the farmers and do the 
research on the farms, not in a test plot at the research station. 
You need to work with farmers and set up test plots on their farms 
and I think that in the long run that we can learn a lot. 

Mother Nature has made farming extremely complex and there's 
so little that we really know about farming and agriculture. When 
we first b^an farming organically, we didn't know the first thing 
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about how it £tll worked and we still don't know that much about 
it, but what we do know that it is extremely complex and there are 
things that we felt that were insurmountable and as we developed 
our farming system, many problems that we were terrified over 
seemed to go away by themselves. 

Now, I can't sit here and guarantee that that will happen with 
the problems that we face in seeking out alternatives to methyl 
bromide, but certainly I do share — I have a certain level of hope 
that we can in the long run find some alternative, but we need 
some time. 

Ms. FURSE. Thank you. My time is expired. 

I did want to just comment that Austria, Denmark, Germany, 
Italy, the Netherlands, Norway, and Sweden have all moved to- 
ward banning of or phasing out methyl bromide because skin c£in- 
cer is now the largest cancer killer of males in the world and we 
do see this connection. 

And so I, like you, am optimistic that we can find some alter- 
natives. I know every one of these dedicated farmers is always 
looking for a better method and so we will try and get some re- 
search dollars in the right place. 

Thank you, Mr. Chairman. 

Mr. Barton. Thank you. Seeing no other members of the sub- 
committee that haven't Etsked a question, the Chair would rec(%- 
nize Mr. Miller. 

Mr. MiUJiR OF Florida. Let me just make a statement. It was 
interesting to hear the comments today, but two things that I think 
I found out, there is a wide variety of uses. I know in my area of 
Florida, as Mr. Grainger said, we have a very humid area. We have 
two crops a year and two crops a year would not even be feasible 
without use of the methyl bromide, whereas the need for a mari- 
time situation because of the getting-rid-of-pesticide type of thing. 
The fumigant type of thing is a whole different issue, euid when 
you have crops like grapes, similar to citrus, where you can use it 
for years without replanting twice a year, it is a very different 
usage. It is used in very diverse areas and different parts of the 
country and just aa important to each area. 

Another thing is everybody is saying they want a change. No one 
wants to just swear to methyl bromide. That's encouraging. Every- 
body really wants to change. It is expensive and the s^ety factors 
and everything else. Everybody is moving in the right direction and 
we get back to the issue of fairness, so I feel very encouraged from 
hearing the comments from people who actually deal with this on 
a day-to-day basis. 

Thank you, Mr. Chairman. 

Mr. Barton. Themk you. The Chair would then recognize Mr. 
Farr. 

Mr. Farr. Thank you very much, Mr. Chairman. 

I would also like to point out to the committee that with the or- 
ganic, we have in California a certified organic law which sets up 
the protocols for people growing oi^anically and therefore when 
they claim it is organic, that can be traced and enforced and a lot 
of other States don't have that. It has created a certdnty for the 
market. The market is limited. 
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I think the real question here and I don't know whether to direct 
it to tjiis panel or the next one is that, indeed, if the science com- 
munity says that methyl bromide is an ozone-depleting chemical, 
then we reidly ought to eliminate it worldwide and we ought to 
also measure that in terms of what nature is producing and see 
whether what we are using commercially is in contrast to how 
much nature — the percentage that nature is producing because 
what we have — what we are faced here with is just kind of a uni- 
lateral disarmeunent for fiuiners of ein effective tool. 

And there doesn't seem to be any ability in the short term to find 
an alternative to that tool. Therefore, what you are seeing up here 
today, no one has indicated to the committee or to the country that 
they are not interested in using an effective alternative, but indeed 
it has to be effective and that hasn't been discovered yet. 

We have got 5 years and we drop dead, so it is important for 
Congress to put all the effort it can to make sure that we can stay 
in business and be competitive worldwide because eveiy one of 
these gentlemen here produces or is involved with fruits and vege- 
tables that not only we consume in this country, but are exported 
to other countries as well. 

And what we heard today is that you eu-e not going to be able 
to get in nor get out because of American law and as lawmakers 
we need to make sure that that law is essentially fair and just and 
if indeed it is this big of an environmental risk, then it is applied 
equally around the world. I don't know if there is a response to 
that, but perhaps save it for the next panel. 

I would like to thank the panel for coming and particularly con- 
stituents of mine, Clinton and Karen Miller. 

Mr. Barton. We thank the gentleman from California for your 
statement. Does the ranking member wish one or two more ques- 
tions? 

Mr. Wyden. I don't think so, Mr. Chairman. 

Mr. Barton. Then we want to thank each of you gentlemen for 
coming literally from both sides of the countiy: The West Coast and 
the East Coast. Your testimony has been very enlightening and we 
are going to review it very seriously. 

We would now like to hear from our second panel. If you would 
come forward. We have Dr. Robert Watson, the Associate Director 
for the Environment, Office of Science and Technology Policy. We 
have Dr. Fred Singer, who is President of the Science and Environ- 
mentcd Policy Project in Fairfax, Vii^nia. 

Mr. Barton. The committee will come to order. Each of you gen- 
tlemen have been informed that it is the tradition of this sub- 
committee to take testimony under oath. Do either of you have ob- 
jection to that? You are also to be advised that under the rules of 
the House and of this subcommittee you have the right to be ad- 
vised by counsel. Do you so wish to exercise this right during your 
testimony? 

Will you then stand and raise your right hand, please. 

[Witnesses sworn.] 

Mr. Barton. Dr. Watson, your statement will be accepted for the 
record. If you could summarize it in 5 minutes orally, we would ap- 
preciate that. 
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TESTIHONT OF ROBERT WATSON, ASSOCIATE DIRECTOR FOR 
THE ENVIRONMENT, OFFICE OF SCIENCE AND TEC HNOLOGY 
POLICY; AND S. FRED SINGER, PRESIDENT, THE SCIENCE 
AND ENVIRONMENTAL POLICY PROJECT 

Mr, Watson. Thank you. Mr. Chairman, members of subcommit- 
tee, it'g a reEtl pleasure to be here today to discuss the issue of 
stratospheric ozone depletion. What VH do today is briefly summa- 
rize the most important aspects of ozone depletion and then focus 
on the specific role of methyl bromide. 

What I want to stress is that these conclusions are taken from 
the 1994 report, which is an international assessment conducted 
under the auspices of the United Nations and it's basically reported 
by hundreds of scientists from academia, industry, environmental 
organizations, and government laboratories. 

I believe that this represents the very large majority opinion of 
the scientific community, in contrast to the views you will hear in 
a few seconds of Fred Singer, which I believe represents a very 
small minority of one or maybe two people. 

All international regulations have been based on these assess- 
ments, not as asserted by Dr. Singer in his testimony, on NASA 
press statements. Most other governments of the world don't care 
about NASA press statements. What they care about is inter- 
national consensus forged by academia and industry scientists to- 
gether. 

What I'd like to do is quickly summarize the key issues. Ozone 
depletion has been observed over the whole globe, all seasons and 
all latitudes except in the tropics. This ozone depletion basically ac- 
counts at the moment for aoout 5 to 6 percent over the United 
States in summer and about double that in winter. 

In addition, the weight of the scientific evidence — ^this is based 
on observations, laboratory studies, and theoretical models — sug- 
gest that the observed ozone losses in mid latitude are largelv due 
to human activities, human activities emitting chlorine and bro- 
mine into the atmosphere. 

We believe that stratospheric ozone, the peak depletion will peak 
within a couple of years, probably about 1998. The reason is we be- 
lieve that stratospheric chlorine and bromine will also peak at that 
particular time, basicJally because of the veiy successful Montreal 
^x)tocol and subsequent amendments emd adjustments. 

We believe that it will peak at about 6 to 7 percent ozone loss 
in northern mid latitudes in summer and fall; 12 to 13 percent 
ozone loss in winter and spring in northern mid latitudes; and 
about 11 percent year-round in the southern hemisphere. 

Now, these will be accompanied by large increases in ultraviolet 
radiation. About 15 percent in winter and northern mid latitudes, 
8 percent in summer; 13 percent in the southern hemisphere year- 
round. 

There are only a few ways we can further reduce the threat to 
the ozone layer and one of those is indeed a global ban on methyl 
bromide. If there were to be a global ban on methyl bromide, that 
ia all countries developed and developing, then we could effectively 
reduce the threat to the ozone layer, the cumulative loss of ozone 
over the next 60 years by about 13 percent, not insignificant. I 
would also like to remind people that the Antarctic ozone hole in 
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1992, 93, and 94, was the deepest and the broadest on record. And 
that this Antarctic ozone hole is without question due to human ac- 
tivities chlorine and bromine. 

The natural abundance of chlorine is only 0.6 parts per billion; 
that's parts in 10 to the 9th. We know human activities have in- 
creased it from 0.6 to 3.5, basically a factor of sue. Bromine has also 
tone up slightly because of our use of halons and our use of methyl 
romide. 

It is not primarily due to the cause that you will hear from Fred 
Singer, a smfill increase in the amount of water vapor coming from 
the oxidation of the methane or the slight cooling of the strato- 
sphere due to CO-2, or what I would assert, ozone depletion itself. 
Those two factors will indeed make it worse, but the primary cause 
is human activities emitting chlorine and bromine. 

We've also observed over Antarctica and Australia that when 
ozone is low, ultraviolet is high. So we have ascertained what you 
would expect from the first principles of physics that in clear sky 
conditions you reduce ozone, ultraviolet radiation increases. We 
have no long-term proof that there are trends in ultraviolet radi- 
ation. 

Our measurement system is not good enough at the moment, to 
be quite honest, to discern any trend in ultraviolet radiation. We 
have seen a decrease in ozone. We have not yet, because of inad- 
equate observations, seen an increase in ultraviolet radiation. 

Why do we care about ultraviolet radiation and ozone depletion? 
Quite clearly, it has an adverse effect on human health, ecological 
systems and actually air auality. But let me focus on human 
health. It is veiy well established that it is a direct link between 
ozone depletion and non-melanoma skin cancer and eye cat£iracts. 

With respect to methyl bromide, it has four sources. The ocean 
is a natural source, probably the single largest source, 95 kilotons 
per year. Three other sources are soil fumigation, as you've heard 
mim the first panel; leaded gEisoline; and biomass burning. In total 
40 percent of methyl bromide is of euithropogenic origin, human-in- 
duced. Of that 35 Mlotons is, as I say, from soil fumigation. 

We've measured methyl bromide in the atmosphere quite accu- 
rately. We understand interhemispheric ratio. We understand it is 
lost by atmospheric removal processes, oceanic removal processes, 
and possibly soil processes. The international assessment said the 
best estimate for methyl bromide was the lifetime of 1.3 years with 
an ozone depleting potential of about 0.6. 

Bromine per molecule or per ton is about 50 times more efficient 
than chlorine in destroying stratospheric ozone, hence bromine 
today is responsible for about a quarter of all the ozone loss that 
is currently going on both globally euid in the polar regions. 

Some new investigations have suggested a soil sink that might 
reduce the efficiency of bromine somewhat, but there has been 
some other kinetic measurements that suggest bromine might be 
even more efficient than we previously thought. 

So the bottom line summary is human activities are affecting 
ozone. We have demonstrated definitively with observations. It's 
broadly consistent with theoretical observation. Methyl bromide is 
a key player and it is one of the ways that if there were to be a 
global ban we could actually reduce further levels of ozone deple- 
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tion beyond what we have predicted with the Copenhagen amend- 
ments to the Montreal Protocol. Thank you. 
[The prepared statement of Robert T. Watson follows:] 

Prepared Statement of Robert T. Watson, Associate Director of Enviik»{- 
MENT, Office of Science and Technology Policy. Executive Office of the 
Presidbnt 

Mr. Chairman and Members of the Committee: I am pleased to be here today to 
discuss the scientific aspects of ozone depletion. The concern of governments over 
ozone depletion has resulted in regular comprehensive international soentiiic, envi- 
ronmental impacts, technical and economic aeseBBnientB being performed un^r tlw 
auspices of the World Meterological Organization and the United Nations Environ- 
ment Programme. 

in 1994, three state-of-the-art assessments were conducted in response to the 
mandato of the Vienna Convention for the Protection of the Ozone Layer and its 
Montreal Protocol on Substances that Deplete the Ozone Layer. These assessments 
included: (i) an assessment of our understanding of the proceases controlling the 
present distribution and rate of change of atmospheric ozone; (ii) an aaseaament of 
the environmental impacts of ozone depletion; and (iii) an aaseBsment of the techno- 
logical feasibility and economic costs associated with the substitution of substances 
controlled under the Montreal Protocol. The scientific assessment was co-chaired by 
Dr. Albritton of NOAA and myself; the impacts assessment was co-chaired by £& 
Jan van der Leun of the Neth^lands and Dr. Manfi-ed Tevini of Germany; and the 
technology/economics assessment was chaired by Dr. Stephen Anderson of U.S. 
EPA. 

My testimony toda^ will briefly summarize the most important aspects of ozone 
depletion, and then focus on the specific role of methyl bromide. These conclusions 
are primarily taken &om the 1994 assessment. Hundreds of experts from academia, 
government laboratories, industry, and environmental organizations are involved in 
the preparation and peer-review of these international assessments. Hence thue as- 
sessments represent the verv large majority opinion of the world's scientific commu- 
nity. In addition, 1 have hignlurhted some of me more recent scientific finiiinpi that 
are pertinent to this hearing. The executive summary of the 1994 International Sd- 
entinc Assessment of Ozone Depletion is presented verbatim in the Append^ to this 
testimony, 

OLOBAL AND POLAR OZONE DEPLETION 

Global Ozone Depletion 

Ozone Depletion hue been ohseroed over much of the globe: Analysis of ground- 
based and satellite global total-column ozone data through early 1994 shows sub- 
stantial decreases of ozone in all seasons at midlatitudes (3D°-60') of both hemi- 
spheres. For example, in the middle latitudes of the Northern Hemisphere, down- 
ward trends of about 6% per decade over 1979-1994 were observed in winter and 
spring; and about 3% per decade were observed in summer and fall. In the Southnn 
Hemisphere, the seasonal difference was somewhat less, but the midlatitude trends 
averaged a similar 4% to 6% per decade. There are no statistically significant trends 
in the tropics (20°S-20°N). At Northern midlatitudes, the downward trend in ozone 
between 1981-1991 was about 2% per decade greater compared to that of the period 
1970-1980. 

The weight of acientific evidence suggests that observed middle- and high-latitudt 
done losses are largely due to anthropogenic chlorine and bromine compounds. Di- 
rect in situ measurements of radical sneciea in the lower stratosphere, coupled with 
model calculations, have quantitatively shown that the in situ photochemical lost 
of ozone due to (largely natural) reactive nitrogen (NOx) compounds is smaller than 
that predicted fi^m gas phase chemistry, whUe that due to (largely natural) HOx 
compounds and (largely anthropi^enic) chlorine and bromine compounds is laifiB 
than that predicted &om gas phase chemistry. This confirms the key role of chemi- 
cal reactions on sulfate aerosols in controlhr^ the chemical balance of the lower 
stratosphere. 

Peak global ozone losses are expected to occur during the next Ki>eral ytan. 
Human-induced ozone layer depletion is eniected to peak around 1998, since the 

Beak stratospheric chlorine and bromine abundances are expected to occur thai, 
ased on extrapolation of current trends, observations suggest that the maTimiim 
ozone loss, relative to the late 1960s, will likely be: (i) about 12-13% at Northern 
midlatitudes in winter/spring; <ii) about 6-7% at Northern midlatitudes in 
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Call; and (iii) about 11% (with leu certainty) at Southern midlatitudea on a year- 
FouiidbaBia. 

These pngected changee in column oione would be accompanied by 16%, B%, and 
13% increases, respectively, in surface eiythemal radiation, if other influences such 
aa clouds remain constant. 

Approaclua to loweratg atratoaphtrie chlorine and bromine abundances are lim- 
ited. Further contnls on ozooe-depteting substances would not be expected to sig- 
nificantly change the timing or the magnitude of the peak stratospheric halocarbon 
abundances and hence peak ozone loss. However, there are four approaches that 
would steepen liie initial Call from the peak halocarbon levels in the early decades 
of the next century; 

If emissions of methyl bromide from agricultural, structural, and industrial activi- 
ties were to be eliminated in the year 2001, then tiie integrated effective future chlo- 
rine loading above the 1980 level (which is related to the cumulative future loss of 
ozone) is predicted to be 13% less over the next 60 years relative to full compliance 
to the Amendments and Adjustments to the Protocol. 

If emissions of HCFCs were to be totally eliminated by the year 2004, then the 
int^ratad efibctive future chlorine loading above the 1980 level is predicted to be 
6% leas over the next 50 years relative to tall compliance with the Amendments and 
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u batons presently contained in existing equipment were never released to the at- 
moaphere, then the integrated effective future chlorine loading above the 1980 level 
la predicted to be 10% less over the next 60 years relative to full comphance with 
the Ajnendments and Adjustments to the Protocol, 

If CFCs presently contained in existing equipment were never released to the at- 
mosphere, then the integrated effective fixture chlorine loading above the 1980 level 
ia predicted to be 3% less over the next 60 years relative to full compliance with 
the Amendments and Adjustments to the Protocol. 
Polar Ozone Def^etion: 

Tkt Antarctic ozone "holei' of 1992 and 1993 were the most severe on record. The 
Antarctic ozone "hole" has continued to occur seasonally every year since its advent 
in the late- 1970s, with the occurrences over the last several years being particularly 
pronounced. SateUite, balloon-borne, and ground-based monitoring instruments re- 
vealed that the Antarctic ozone "holes' of 1992 and 1993 were the biggest (areal ex- 
tent) and deepest (minimum amounts of ozone overhead), with ozone being locally 
depleted by more than 99% between about 14-19 km in October, 1992 and 1993. ft 
is likely that these larger-thon-usual ozone depletions could be attributed, at least 
in part, to sulfate aerosols front Mt Pinatubo increasing the effectiveness of 
chlorine- and bromine-catalyzed ozone destruction. A substantial Antarctic ozone 
"hole" is expected to occur each austral spring for many more decades because atrat- 
oepheric chWine and bromine abundances will approach the pre-Antarctic-ozone- 
"^le" levels (late- 1970b) very slowly during the next century. 

Anthropogenic chlorine and bromine compounds are the cause of polar ozone deple- 
tion. Laboratory studies have provided a greatly improved understanding of how the 
chemistry on the surfaces of ice, nitrate, and sidfate particles can increase the abun- 
dance of ozone-depleting forms of chlorine in the polar stratospheres. Furthermore, 
satellite and in situ observations of the abundances of reactive nitit^n and chlorine 
compounds have improved the explanation of the different ozone-altering properties 
of the Antarctic and Arctic. 

Ozone losees have been detected in the Arctic winter stratosphere: linked to halogen 
chemistiy. Studies in the Arctic lower stratosphere have been expanded to include 
more widespread observations of ozone and k^ reactive species. In the late-winter/ 
early-spring period, additional chemical losses of ozone up to 16-20% at some alti- 
tudes are deduced from these observations, particularly in the winters of 1991/2 and 
199!^. Model calculations constrained by the observations are also consistent with 
these losses, increasing the confidence in the role of chlorine and bromine in ozone 
destruction. The intersnnual variabiUt^ in the photochemical and dynamical condi- 
tions of the Arctic polar vortex continues to limit the abihty to predict ozone 
changes in future years. 

Since the 1994 assessment there have been two mqjor findings; (i) the 1994 Ant- 
arctic ozone hole was as deep and as extensive as those in 1992 and 1993; and (ii) 
ozone levels in the winter of 1994/96 over the Arctic were low as expected, due to 
the combination of high levels of chlorine and bromine coupled with persistent cold 
temperatures in the stratosphere and meterological conditions. 
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Otone Depletion and Ultraviolet Radiation: 

The link between a decrease in atratoepheric ozone and an increase in aurfiux ul- 
traviolet (UV) mdiaiion hoe been further strengthened. Messurements of UV radi- 
ation at the surface under clear-sky conditions show that low overhead ozone yields 
high UV radiation and in the amount predicted by radiative-transfer theory. Large 
increawB of surface UV are observed in Antarctica and the southern part of Soutti 
America during the period of the seasonal ozone "hole." Furthermore, elevated sur- 
face UV levels at mid-to-high latitudes were observed in the Northern Hemisi^tere 
in 1992 and 1993, corresponding to the low ozone levels of those years. However, 
the lack of a decadal (or longer) record of accurate momtoring of surface UV levels 
and the variation introduced by clouds and other factors have precluded the u 
equivocal identification of a long-term trend in surface UV radiation. 

Increases in UV-B radiation are likely to have substantial adverse effects i 
human health, including increases in the incidence of and morbidity from sAtn CO.. 
cer, ^ dieeases, and infectious diseases. In susceptible (light-skinned) populations, 
UV-B radiation is the key risk factor for the development of non-melanoma skin 
cancer. Using information derived from animal experiments and human e^idemid- 
ogy, it is estunated that a sustained 1% decrease in stratospheric oione will result 



posure, especially during childhood. Chronic exposure to UV-B (resulting in a high 
cumulative, Ufetune dose) is one of several factors clearly associated with the risk 
of cataracts. Studies of humans indicate that UV-B radiation can induce suppression 
of immune systems. The importance of these immune effects for infectious diseaaea 
in humans is unknown. However, in areas of the world where infectious diseases 
already pose a significant challenge to human health and in persona with impaired 
immune function, the added impact of UV-B-induced immune suppression could be 
si^ficant. 

Increases in UV-B adversely affect ecological systems. UV-B adversely affects the 
physiological and developmental processes of plants, phytoplankton productivity, 
and the early development stages of fish and other aquatic organisms. 

ROLE OF METHYL BROMIDE 

Methyl bromide continues to be viewed as a significant ozone-depleting compound: 
Four potentially major sources for atmospheric methyl bromide (CHjBr) have been 
identified: the ocean, which ia a natural source, and three others that are most en- 
tirely anthropogenic; these are agricultural usage, which has been reaffirmed, bio- 
mass burning, which is newly recognized, and the exhaust of automobiles using lead 

The estimated uncertainty range for these sources is large, with oceans ranging 
from 60 to 160 ktonnes/yr, agriculture frvm 20 to 60 ktonnes/yr, biomass burning 
from 10 to 50 ktonnes^, and automobile exhaust frtim 0.5 to 22 ktonnes^. In the 
Iatt«r case, the range results fivm two conflicting assessments, which yield 0.6 
ktonnes/yr and 9 to 22 ktonnesAr, respectively. 

There are also two minor antnropogenic sources, structural fumigation (4 ktonnes/ 
yr) and industrial emissions (2 ktonnes/yr), each of which are well quantified. 

Measurements of CHjBr yield a global average ground-level atmospheric mixing 
ratio of approximately 11 pptv. These measurements also have confinned that the 
concentration in the Northern Hemisphere is hi^er by about 30% than the con- 
centration in the Southern Hemisphere (interhemisphenc ratio of 1.3). Such a ratio 
requires the value of sources minus sinks in the Northern Hemisphere exceeds the 
same term in the Southern Hemisphere, 

There is no clear long-term change in the concentration of CHjBr during the time 
period of the systematic continued measurements (1978-1992). One possible expla- 
nation is that CHjBr fivm automobUes may have declined while, at the same time, 
emissions from a^cultural use may have increased, leading to relatively constant 
anthropogenic emissions over the last decade. 

The magnitude of the atmospheric sink of CHuBr due to gas phase chemistry is 
well known and leads to a lifetime of 2±0.5 yr. The recently postulated oceanic sink 
leads to a calculated atmospheric lifetime due to oceanic hydrolysis of 3.7 yr, but 
there are large uncertainties (1,3 to 14 yr). Thus the overall atmospheric hfetime 
due to both these processes is 1.3 yr with a range of 0,8 to 1,7 yr. 

Recognizing the quoted uncertainties in the size of the individual sources of 
CHiBr, the most likely estimate is that about 40% of the source is anthropogenic, 
The m^jor uncertainty in this number is the size of the ocean source. Based on the 
present atmospheric mixine ratio and the current source estimate, a lifetime of less 
than 0.6 yr would require identification of new major sources and sinks. 
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The cbemistn' of ozone destruction b; bramine in the stratosphere is now better 
undentood. A high rate coefficient for the HO] * BrO reaction is confirmed and 
there is no evidence that it produces HBr. A conservative upper limit of 2% can be 
placed on the reaction channel yielding HBr. Strstoapheric measurementa confirm 
that the concentration of HBr is very low (less than 1 pptv) and that is not a signifi- 
cant bromine reservoir. 

The combined efficiency of the bromine removal ^des for oione (HOi + BrO and 
CIO + BtO) is Ukely to be about 60 times greater than the efficiency of known chlo- 
rine rranoval iTcles on an atom-for-atom basis. 

The calculatsd Ozone Depletion Potential (GDP) for CHjBr is currently estimated 
to be 0.6 based on an atmospheric lifetime of 1.3 years. The ranse of uncertainties 
in the parameters associated with the GDP calculation places a lower limit on the 
GDP of 0.3. 

Since the 1994 assessment there has been considerable research activity in this 
area. In particular, there have been a number of new studies of the bopospheric 
sink mechanisms {affects the amount of methyl bromide reaching the stratosphere) 
and stratospheric photochemicsl processes (controls the efficient of bromine in de- 
strmring stratospheric ozone). 

Tnere have been a number of recent investigations of oceanic, atmospheric and 
Boils sink mechanisms. The provisional results (not yet criticsllv assessed by the 
international community) suggest Uiat the oceanic and atmospheric loes mecha- 
nisms are sli^tly more efficient than previously thought, and there may be an im- 
portant soils sink. Taken toeether, these new studies, which need to be critically as- 
sessed, suggest the atmospneric lifetime of methyl bromide may be shorter than 
BtUEgested in the 1994 assessment, possibly as short as 0.7 years comoared to the 
19M assessment value of 1.3 vears. This would mean that less meuiyl bromide 
would reach the stratosphere tnan previously thought, hence decreSBing the value 
of the Ozone Depletion Potential (ODP). However, if the soils sink is as efficient as 
the provisional studies suggest, resulting in these lower tropospheric lifetimes, it 
makes it very difficult to reconcile the observed interhemispheric ratio of 1.3 to 
model simulations. 

The new studies of photochemical processes include the photolysis and hydrolysis 
of bromine nitrate, and the reaction rate constant and product distribution of the 



BrO plus HOi reaction. The provisional results suggest that bromine nitrate may 
photolyze and hydroWie more rapidly than previously assessed and that HBr is not 
a reaction product of the BrO plus HOi reaction. These results taken toother sug- 



„ t bromine may be more efficient than oreviousW thought in destroying strato- 
spheric ozone, hence increasing the value oi the ODP. 

All of these new results need to be carefully evaluated prior to a redetermination 
of a revised value for the ODP of methyl bromide. 

ANNEXI 

executive summary of the 1w4 scientific assessment of ozone depletion 

Recent Major Scientific F^Tidinga tiTtd Observations 

The laboraton investigations, atmospheric observations, and theoretical and mod- 
eling studies 01 the pest few years have provided a deeper understanding of the 
human-influenced and natural chemical changes in the atmosphere and their rela- 
tion to the Earth's stratospheric ozone layer and radiative balance of the climate 
sjrstem. Since the last international scientific assessment of the state of understand- 
ing, there have been several key ozone-related findings, observations, and conclu- 
sions: 

7^ atmospheric growth rates of seoeral major ozone-depleting subatancea have 
alouied, demonstrating the expected impact of the Montreal Protoa>l and its Amend- 
ments and Atiiustments. The abundances of the chlorofluorocarbona (CFCa), carbon 
tetrachloride, methyl chloroform, and halons in the atmosphere have been mon- 
itored at global ground-based sites since about 1978. Over much of that period, the 
annual growth rates of these gases have been positive. However, the data of recent 
years clearly show that the growth rates of CFC-11, CFC-12, halon-1301, and halon- 
1211 are slowing down. In particular, total tropospheric organic chlorine increased 
' ■ It 60 pptVear {1.6%) in 1992, compared to 110 ppt/year (2.9%) in 1989. 
:, tropbepneric bromine in halons mcreased by only about 0.25 ppt/year 



W only about 60 ppt^ear {1.6%) in 1992, compared to 110 ppt/year (2.9%) 
Furthermore, tropbepneric bromine in halons mcreased by only about 0.25 

in 1992, compared to about 0.85 ppt/year in 1989. The ahuniWce of carbL.. 

chloride is actually decreasii^. The observed trends in total tropospheric organic 



1 1992, compared to about 0.85 ppt/year in 1989. The abuntWce of carbon tetra- 
bloride is actually decreasii^. The observed trends in total tropospheric organic 
blorine are consistent with reported production data, suggesting leas emission than 
.he maximum allowed under the Montreal Protocol andite Amendments and Ad- 
justments. Peak total chlorine/bromine loading in the troposphere is expected to 
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for a few mora yean, increasing dobal ozone loBSee are predicted (other things bong 
equal) for the remainder of the oecade, with gradual recovery in the 2lBt centuiy. 

Tht atnuupkeric abundancet of several of the CFC substitutea are incntuing, a$ 
anticipated, with phaseout dates for the CFCa and other ozone-depleting subetuxM 
now fixed by international aere«nenta, several hydrochlorofluorocarbons (HCFCs) 
and hydrofluorocarbons (HFCs) an being manufactured and used as Bulwtitutee. 
The atmospheric erowth of some of these compounds (e-g., HCFG-22] has been ob- 
served for aeveru years, and the erowth rates of others (e^., HCEY7-142b and 
HCFC-141h) are now being monitored. TropoBpheric chlorine in HCFCs increased by 
5 ppt/year in 1989 and about 10 ppt/year in 1992. 

Record low global otone UveU were measured over the poet ttooyeara. Ancnnalous 
OMne decreases wera observed in the midlatitudes of both hemispheres in 1992 and 
1999. The Northern Hemiapheric decreases were larger than those in the Southon 
Hemlaphera. Qlobally, ozone values were 1-2% lower than would be expected ittm 
an exWapolatlon of uie trend prior to 1991, allowing for solar-cycle and quam-bisn- 
nial-asdllation (QBO) eETects, The 1994 global ozone levels are returning tn values 
closer to those expected from the longer-term downward trend. 

The itratosphere was perturbed by a major volcanic eruption. The eruption of Ht 
Pinatubo in 1991 led to a large increase in sulfate aerosol in the lower atratoephere 
throughout the globe. Reactions on sulfate aerosols resulted in significant, but tem- 
porary, changes in the chemical partitioning that accelerated the photochemical 
ozone loss asioclated with reactive hydrogen (HOx), chlorine, and oromine com- 



Giunda in the lower stratosphera in midlatitudes and polar regions. Absorption of 
rrestrial and solar radiation by the Mt. Pinatubo aerosol resulted in a tranaitonr 
rise of 1*C (globally averaged) in the lower-Btratospheric temperature and also si- 



fected the distribuUon of ozone through circulation changes, 'me obso'ved 1994 _ _ 
covery of global ozone is qualitatively consiBtent with oMerved gradual reductions 
of tiw abundances of these volcanic particles in the stratosphere. 

Downward trends in total-column oxone continue to be observed over much of the 
globe, but their magnitudes are underestimated by numerical models. Decreaaee in 
ozone abundances of about 4-6% per decade at midlatitudes in the Northern and 
Southern Hsmiaphsras continue to be observed by both ground-based and satellite- 
borne monitoring instruments. At midlatitudes, the losses continue to be much larg- 
er during winter/s^ng than during Bummernall in both hemispheres, and the de- 
pletion increaiea with latitude, particularly in the Southern Hemisphera. Little or 
no downward trends an observed in the tropics (20<'N-20°S). While ue current two- 
dimensional stratoipheric models simulate the observed trends quite w^ during 
some aeasons and latitudes, they underestimate the trends by factors of up to three 
in vrlnter/Bprins at mid- and high latitudes. Several known atmospheric procesaes 
that involve chlorine and bromine and that affect ozone in the lower stratosphera 
are difGcult to model and have not been adequately incorporated into these mod^. 

Observations have demonstrated that halogen chemistry plays a larger role in the 
chemical destruction of ozone in the midlatitude lower stratosphere than e:ipeeted 
from gas phase chemistry. Direct in situ measurements of radical spedes m the 
lower stratosphere, coupled with model calculations, have quantitatively shown that 
the in situ photochemical loss of ozone due to (largely natural) reactive nitrogen 
<NOx) compounds is smaller than that predicted from gas phase cbemutry, while 
that due to (largely natural) HOx compounds and (largely anthropogenic) chlorine 
and bromine compounds is larser than that predicted from gas phase diemisby. 
This confirms the key role of uiemical reactions on sulfate aerosols in controlling 
the chemical balance of the lower stratosphere. These and other recent scientific 
findings strengthen the conclusion of the previous asseasment that the wei|^t of sci- 
entific evidence suggests that the observed middle- and high-latitude ozone loaaee 
are lat^y due to anthropogenic chlorine and bromine compounds. 

The conclusion that anthropogenic chlorine and bromine compounds, coupled wtlk 
surface chemistry on natural polar stratospheric particles, are the cause of polar 
ozone depletion has been further strengthened Laboratory studies have provided a 
greatly improved understanding of how the chemistn on the surfaces of ice, nitrate, 
and sulfate particles can increase the abundance of ozone-depleting forms of chlo- 
rine in the polar stratospheres. Furthermore, satellite and in situ observations of 
the abundaruea of reactive nitrogen and chlorine compounds have improved the ex- 
planation of the different ozone-utering propertiea of uie Antarctic ana Arctic. 

The Antarctic ozone "holes' of 1992 and 1993 were the most severe on record. Tile 
Antarctic ozone liole" has continued to occur aeaaonally every year since its advent 
in the late- 1970b, with the occurrences over the last several years t>ung particulariy 
pronounced. Satellite, balloon-borne, and ground-based monitoring instruments re- 
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vealed that the Antarctic ozone lolet" of 1992 and 1993 were the biggest (areol ex- 
tent) and deepest (miniinum amounts of ozone overiiead), with ozone being locallv 
dmleted by more than 99% between about 14-19 km in October, 1992 and 1993. It 
i> likely that these larger-than-uaual oione depletions could be attributed, at least 
in piurt, to suUkte aeroeols from Mt Pinatubo increasing the effectivenesfl of 
chlorine- and bromine-catalyzed ocotte destructian. A substantial Antarctic ozone 
'liole" is exoerted to occur each BUStral spring for many more decades because strat- 
oepfaeric chlorine and bromine abundances will approach the pre-Antaretic-ozone- 
"hole" levels (late- 19708) very slowly durins the next century. 

OxOTte lotea haoe been detected m the Arctic uiinUr atraloapkere, and their links 
to halogen chemutry have betn atabliahed. Studies in the Arctic lower stratosphere 
have been expanded to include more widespread observations of ozone and key reac- 
tive species. In the late-wlnter/early-spring period, additional chemical losses of 
ozone \xf to 15-20% at some altitudes are deduced &om these observations, particu- 
larly in the winters of 1991/2 and 1992/3. Model calculations constrained by the ob- 
servations are also consistent with these losseiL increasing the confidence in the role 
of chlorine and bromine in ozone destruction, llie interannual variability tn the pho- 
tochemical and dynamical conditions of the Arctic polar vortex continues to limit the 
ability to predict ozone changes in future years. 

The link between a decrease in atraloapkeric taone and an increase in aurfiux ul- 
traviolet (UV) radiation has been fitrther strengthened. Measurements of UV radi- 
ation at the surface under clear-sky conditions show that low overhead ozone yields 
high UV radiation and in the amount predicted by radiative-transfer theory. Large 
increases of surface UV are observed in Antarctica and the southern part of Souui 
America during the period of the seasonal ozone "^ole." Furthermore, elevated sur- 
face UV levels at mid-to-hi^ latitudes were observed in the Northern Hemisphere 
in 1992 and 19i^, corresponding to the low ozone levels of those years. However, 
the lack of a decadal (or longer) record of accurate monitoring of surface UV levels 
and the variation introduced 1^ clouds and other factors have precluded tiie un- 
equivocal identification of a long-term trend in surface UV radiation. 

Methyl bromide continues to be viewed as a significant otone-depletirw compound. 
Increased attention has been focused upon the ozone-depleting role of metier! bro- 
mide. Three potentially ouOoi anthtopoaenic sources of atmospheric methyl bromide 
have been identified (soil fumigation, oiomass burnings and the exhaust of auto- 
mobiles using leaded gasoline), in addition to the natural oceanic source. Recent lab- 
oratory studies have confirmed the Cast rate for the BrO + HO] reaction and estab- 
lished a n^igiUe reaction pathway producing HBr, both of which imply greater 
ozone losses oiie to emissions of compounds containing bromine. While the mag- 
nitude of the atmospheric photochemicsl removal is well understood, there are sig- 
nificant uncertainties in auantifying the oceanic sink for atmospheric methyl bro- 
mide. The best estimate lor the overall lifetime of atmospheric methyl bromide is 
1.3 years, with a range of 0.8-1.7 years. The Ozone Depletion Potential (ODP) for 
methyl bromide is calculated to be about 0.6 (relative to an ODP of 1 for CFC-11). 

Strato^heric ozone iotaes cause a global-mean negative radiative forcing. In the 
1991 sdentiiSc assessment, it was pointed out that the global ozone losses that were 
occurring in the lower stratosphere caused this region to cool and result in less radi- 
ation reaching the surfoce-troposphere system. Recent model studies have strength- 
ened this picture. A long-tenn global-mean cooling of the lower atratosphere of be- 
tween 0.26 and 0.4*C/decade has been observed over the last three decades. Calcula- 
tions indicate that, on a global mean the ozone losses between 1980 and 1990 offset 
about 20% of the radiative forcing due to the well-mixed greenhouse-gas increases 
during that period (i.e., carbon dioxide, methane, nitrous oxide, and nalocarbons). 

Tropospheric ozone, which is a greenhouse gas, appears to have increased in many 
I of the Northern Hemisphere. Observations show that tropospheric ozone, 
is formed by chemical reactions involving pollutants, has increased above 
■ theN ■■ " ■ • - ■ ■ — '■ -"-- 



regions of the Northern Hemisphere. Observations show that tropoapht 

which is formed bv chemical reactions involving pollutants, *"' ' 

mawr locations in tine Northern Hemisphere over the last 30 yi 
1980s, the trends were variable, being small or nonexistent. In the Southern Hemi- 
sphere, there are insufficient data to draw strong Inferences. At the South Pole, a 
deorease has been observed since the mid-1980s. Model simulations and limited ob- 
servations suggest that tropospheric ozone has increased in the Northern Hemi- 
sphere since pre-industrial times. Such changes would augment the radiative forcing 
from oU other greenhouse gases by about 20% over the same time period. 

The atmospheric residence limes of the important ozone-depleting gases, CFC-11 
and methyl chloroform, and the greenhouse gas, methane, are now belter ItTtown. A 
reconciliation of observed concentrations with known emissions using an atmos- 
pheric model has led to a best-estimate lifetime of 50 years for CFC-11 and 6.4 
years for methyl chlorofbnn, with uncertainties of about 10%. These lifetimes pro- 
vide an accurate standiard for gases destroyed only in the stratosphere (such as 
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K Blao reactiiig with titipiiqdteric hyditnyl radi- 
os), napectiTdy. Recent nxxU simulatiwu of 



CFCs and nitroua oxide) and for those alao n 

Ml, OH («uch u HCFCs and HFCa), nap ,- 

methane perturfoationa and a thaondcal aulTSia of the tropoqdieTic chainkal sys- 
tem that CMiplea methane, caihon mimoxide, sind OH have demoostrated that metfa- 
sne perturtwtions deen witfa a lengthened time scale in a range of about 12-17 
veais, as cnnpared with the lO-year lifttime doired firan the total ahundance and 
losses. This longer response time and otiier indirect efieets increase tite estimate of 
the efSectiveneas of emissions td "'**'' ^■"t as a gramhcmae^as bj a factor of ahout 
two compared to the direct-^Ieet^nly values given in the 1991 assensment. 

SUPPCMITTNG SClBWnPlC BVIMINCB »(D KEIATED ISSUES 
Oione Changes in the Tnpta and Midlatitudrs and Thar Inttrpretation 

Analysis of ^obol total-cohunn CBone data throut^ eaiiy 1994 shows substantial 
decreases of ozone in all seasons at midlatitndea (3l)*-60°) of both hemispheres. For 
example, in the middle latitudes rf the Northon Hemis^iere, downward ti«nds of 
about 6% per decade over 1979-1994 were ofaoerved in winter and ^rin^ and about 
3% per decade were observed in summer and &1I. In the Southem Hanisphere, the 
seasonal difierence was somewhat less, but die midlatitude bends averaged a siini- 
lar 4% to 6% per decade. There are no statisticallT significant treads in the tropics 
(20*3-2014). '^nds throu^ 1994 an about 1% per decade more nqcative in the 
Northern Hemisphere (2% per decade in the midlatitude winter/spring m the North- 
em Hemisphere) compared to those calculated without using data after Iday 1991. 
At Northern midlatitudes, the downward trend in ozone between 1981-1991 was 



Satellite and o 

occurs below 26 Ion (i.« , . . ._ .__. 

is good agreement between the trends from the Stratospheric Aerosol and Gas Ex- 
periment (SAGE I/H) satellite instrument data and those from ozonesondes, with an 
observed annual-averaee decrease of 7±4% per decade from 1979 to 1991 at 30*- 
60°N latitude. Below 20 km, SAGE yields negative trends as large as 2&tS% per 
decade at 16-17 km, while the average of available midlatitude ozonesonde data 
shows smaller negative trends of 7±3% per decade. Integration of the ozonesonde 
data yields total-ozone trends consistent with total-ozone measurements. In the 
1980s, upper-stratospheric (36-46 km) oione trends determined by the data from 
SAGE I/U, Solar Backscatter Ultraviolet satelUte spectrometer (SBUV), and the 
Uinkehr method agree well at midlatitudes, but less so in the tropics. Ozone de- 
clined 5-10% per decade at 35-46 km between 30*-601I and sli^tly more at south- 
em midlatitudes. In the tropics at 46 km, SAGE I/H and SBUV yield downward 
trends of 10 and 6% per decade, respectively. 

Simultaneous in situ measurements of a suite of reactive chemical spedes have 
directly confirmed modeling studies implying that the chemical destruction of ozone 
in the midlatitude lower stratoaphere is more strongly influenced by HOx and halo- 
gen chemistiv than NOx chemistij. The seasonal cycle of QO in the lown- strato- 
sphere at miolatitudee in both henuspheres supports a role for in situ hetMoeeneoua 
pertuibations (i.e., on sulfate aerosols), but does not appear consistent with the tim- 
ing ot vortex processing <n- dilution. These studies pnmde key support fen- the view 
that sulfate aerosol chemistry plays an important role in determining midlatitude 
chemical ozone destruction rates. 

The model-calculated ozone depletions in the upper atratosphere for 1980-1990 are 
in broad agreement with the measurements. Although these model-calculated ozone 
depletions did not consider radiative feedbacks and temperature trends, inclu^^ 
these effects is not likely to reduce the predicted ozone changes by more than 20%. 

Modds including the chemistry involviiw sulfate aerosols end polar stratospheric 
clouds (PSCs) better simulate the observed total ozone depletions of the past decade 
than models that include only gas phase reactions. However, they still underesti- 
mate the ozone loss by fiictors ranging fi-om 1.3 to 3.0. 

Some unresolved discrepancies between observations and nuKtels exist for the par- 
titioningof inorganic chlorine species, which could impact model predictions of ozone 
trends. These occur for the ClO/HCl retio in the upper stratosphere and the fraction 
of HCl to total inorganic chlorine in the lower stratosphere. 

T transport of ozone-depleted air from polar regions has the potential to influ- 

■ .;zone concentrations at middle latitudes. While there are uncertainties about 

, importance of this process relative to in lita chemistry for midlatitude ozone 

I both directly involve ozone destruction by chlorine- and bromine-catalyzed reac- 
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over the last three decades. Models Buggeet that ozone depletion is the m^or con- 
tributor to this trend. 

Anomalously lar^ downward otone trends have been observed in midl&titudeB of 
both hemispheres m 1992 and 1993 (i.e., the first two years after the eruption of 
Ht. Pinatubo), with Northern-Hemispheric decreases larger than those of the South- 
em Hemisphere. Global-average total-ozone levels in early 1993 were about 1% to 
2% below that esqwcted from the long-term trend and the particular phase of the 
solar and QBO cycles, while peak decreases of about 6-8% from expected ozone lev- 
els were seen over 4&-60*N. In the first half of 1994, ozone levels returned to values 
closer to those expected from the long-term trend. 

The suUiir gases injected by Mt. Pinatubo led to large enhancements in strato- 
spheric sul&te aerosol surfkce areas (by a maTimum factor of about 30-40 at north- 
em midlatitudes within a year after the eruption), which have subsequently de- 

Anomalously low ozone wss meosurod at altitudes below 26 km at a Northern- 
Hemispheric midlatitude station in 1992 and 1993 and was correlated with observed 
enhancements in sulfote-aeroaol surface areas, pointing towards a causal link. 

Obeervationa indicate that the eruption of Mt Pinatubo did not significantly in- 
crease the HCl content of the stratosphere. 

The recent large ozone changes at midlatitudes are highly likely to have been due, 
at least in part, to the neatly increased sulfate aooeol in the lower stratosphere 
following Mi Pinatubo. Observations and laboratory studies have deroonatrated the 
importance of heterogeneous hydrolysis of N2O1 on sulfate aerosols ii " 



phere. Evidence suggests that QONOj hydrolysis also occurs on sulfate aerosols 
under cold conditions. Both processes [>erturb the chemistry in such a way as to in- 
crease ozone loss through coupling with the anthropogenic chlorine ana bromine 



loading of the stratospher. . 

Global mean lower stratoapheric temperatureB showed a marked tninsttory rise 
of about 1*C following the eruption of Mt. Rnatubo in 1991, consiatent with model 
calculations. The warming is likely due to absorption of radiation by the aerosols. 
Polar Otone Depletion 

In 1992 and 1993, the biggest-ever (areal extent) and deepest-ever (minimum 
ozone below 100 Dobson units) ozone "holes" were olwerved in the Antarctic, These 
extreme ozone depletions may have been due to the chemical perturbations caused 
b^ sulfate aerosols from Mt. Pinatubo. acting in addition to the well-recognized chlo- 
rine and bromine reactiona on polar stratoepneric clouds. 

Becent results of observational and modeling studies reaffirm the role of anthro- 
pogenic halocarbon species in Antarctic ozone depletion. SatelUte observations show 
a strong spatial and temporal correlation of CIO abundances with ozone depletion 
in the Antarctic vortex. In the Arctic winter, a much smsller ozone loss has been 
observed, lliese losses are both consistent with photochemical model calculations 
constrained with observations from in situ and satellite instruments. 

Extensive new measurements of HCl, CIO, and CIONO2 from satellites and in aitu 
techniques have confirmed the picture of the chemical processes responsible for chlo- 
rine activation in polar r^ons and the recovery frvm uiose processes, strengthening 
current understandins of the seasonal cycle of ozone depletion in both polar regions. 

New laboratory and field studies str«igthen the confidence that reactions on sul- 
fate aerosols can activate chlorine under cold conditions, particulBrly those in the 
polar r^^ns. Under volconically perturbed conditions when aerosols are enhanced, 
these iH-ocesses also likelv contribute to ozone losses at the edges of PSO formation 
r^pons (both vertical and horizontal) just outside of the southern vortex and in the 

SateUite measurements have confirmed that the Arctic vortex is much lesa 
denibrified than the Antarctic, which is likely to be an important factor in determin- 
ing the interhemiapherie differences in polar ozone loss. 

Interannual variability in the photochemical and dynamical conditions of the vor- 
tices limits reliable pre^ctions of future ozone changes in the polar regions, particu- 
larly in the Arctic. 
Coupling Between Polar Regions and Midiatitudet 

Recent satellite observations of long-lived tracers and modeling studies confirm 
that, above 16 km, air near the center of the polar vortex is substantially isolated 
from lower latitudes, especially in the Antarctic. 

Erosion of the vortex by planetary-wave activity transports air from the vortex- 
edge region to lower latitaiaes. Nearly all observational and modeling studies are 
consistent with a time scale of 3-4 months to replace a substantial fraction of kn.t- 
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artHc vort«x air. The importance of this transport to in mtu chemical eSecti for 
midlatitude (none lost remaina poorly known. 

Air is readily transported between polar r^ona and midlatitudes below 16 km. 
The influence of thia tranaport on midlatitude otone low has not been quantified 
Tropospkeric Oxone 

There is observational evidence that tropoepheric ozone (about 10% of the total- 
column ozone) has increased in the Northern Hemisphere (north of 20°N) over the 
past three decades. The upward trends are highly regional. They are smaller in the 
1980s than in the 1970s and may be sli^tly negative at some locattona. Europewi 
measurements at surface sites also indicate a doubling in the lower-tropoepneric 
ozone concentrations since earlier this century. At the South Pole, a decrease has 
been observed since the mid-1980s. Elsewhere in the Southern Hemisphere, there 
are insufficient data to draw strong inferences. 

There is strong evidence that ozone levels in 

lated regions of the Northern Hemisphere are I. , __ 

photochemical production from enthn>pogenic precursors, and that export of a 
from North America is a significant source for the North Atlantic region during 
summer. It has also been shown that biomass burning is a significant source erf' 
ozone (and carbon monoxide) in the tropica during the diy season. 

An increase in UV-B radiation (e.g., &om stratospheric ozone loss) is expected to 
decrease tropoapheric ozone in the background atmosphere, but, in some cases, it 
will increase production of ozone in the more polluted regions. 

Model calculations predict that a 20% increase in methane concentrations would 
result in tropospheric ozone increases ranging &oro 0.6 to 2,5 ppb in the tropics and 
the northern nudlatitude summer, and an increase in the meuiane residence time 



.... within tfiree-Amensional 
chemical-transport models, and a ^neral agreement in the computation of photo- 
chemical rates affecting tropoapheric ozone, many processes controlling tropospheric 
ozone are not adequately represented or tested in tiie models, hence limiting the ac- 
curacy of these results. 
Trends in Source Gaset Relating to otone Changes 

CFCs, carbon tetrachloride, methyl chloroform, and the halons are m^jor anthro- 
pogenic source gases for stratospheric chlorine and bromine, and hence sfaratoapheric 
ozone destruction. Observations &om several monitoring networks worldwide have 
demonstrated slowdowns in growth rates of these species that are conaistent (except 
for carbon tetrachloride) vnlh expectationa baaed upon recent decreases in emis- 
sions. In addition, observations from several sites have revealed accelerating growth 
rates of the CFC substitutea, HCFC-22, HCFC-Ulb, and HCFC-142b, as expected 
from their increasing use. 

Methane levels in the atmosphere affect tropoapheric and stratoBDheric ozone lev- 
els. Global methane inereaseo by 7% over about the past decade. However, the 
19B08 were characterized by slower growth rates, dropping from approximately 20 
ppb per year in 1980 to about 10 ppo per year by the end of the decade. Methane 
growth rates slowed dramatically in 1991 and 1992, but the very recent data aug- 
geat that they have started to increase in ]ate 1993. The cau8e(B) of this behaviw 
are not known, but it is probably due to changes in methane sources rather than 
sinks. 

Despite the increased methane levels, the total amount of carbon monoxide in to- 
day's atmosphere is less than it was a decade ago. Recent analyses of global carbon 
monoxide data show that tropospheric levels grew from the early 1980e to about 
1987 and have declined from the late 1980s to the present. The cause(B) of this be- 
havior have not been identified, 
Congequencea ofOtone Changes 

The only general circulation model (GCM) simulation to investigats the climatic 
impacts of observed ozone depletions between 1970 and 1990 supports earUer sug- 
gestions that these depletions reduced the model-predicted warming due to wefi- 
mixed greenhouse gaaes by about 20%. This ia consistent with radiative forcing cal- 
culations. 

Model simulations suggest that increases in tropoapheric ozone since i)re-indus- 
triol tiroes may have made significant contributions to the greenhouse forcing of the 
Berth's climate system, enhancing the current total forcing by about 20% compared 
to that arising fivm the changes in the well-mixed greenhouses gases over that pe- 
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LarRe increaseB in ultraviolet (UV) radiation havo been observed in aaaociation 
with Ute ozone hole at high soutbem latitudes. The measured UV enhancements 
agree well with model calculationa. 

Clear-eky UV meaaurements at midlatitude locations in the Southern Hemisphere 
are significantly larger than at a corresponding site in the Northern HemisphNe, 
in agreement with eicpected differences due to ozone column and Sun-Earth separa- 

Local increases in UV-B were measured in 1992/93 at mid> and high latitudes in 
the Northern Hemisphere. The spectral signatures of the enhancements clearly im- 
plicate the anomalously low ozone observed in those years, rather than variabilil? 
of cloud cover or tropospheric pollution. Such correlations add confidence to the abu- 
i^ to link ozone changes to Uv-B changes over relatively long time scales. 

Increases in dear-skjr UV over the period 1979 to 1993 due to observed ozone 
changes are calculated to be greatest at short wavelengUis and at hi^ latitudes. 
Poleward of 45*, the increases are greatest in the Southern Hemisphere. 

Uncertainties in calibration, influence of tropospheric pollution, and difficulties of 
interpreting data &om broad-band instruments continue to preclude the unequivocal 
identification of long-term UV trends. However, data from two relatively unpolluted 
sites do appear to snow UV increases consistent with observed ozone trends, (^ven 
the uncertainties of these studies, it now appears that quantification of the natural 
(i.e., pre-ozone-reduction) UV baseline has been irrevocably lost at mid- and high 
latitudes. 



Related Phenomena and Issues 

Methyl Bromide — Three potentially nu^or anthropogenic sources of methyl bro- 
mide have been identified: (i) soil fiumgation: 20 to 60 kt«ns per year, where new 
measurements reaffirm that about 50% (ranging from 20-90%) of the methyl bro- 
mide used as a soil fimiigant is released into the atmosphere; (ii) biomass burning: 
10 to 60 ktons per year; and (iii) the exhaust of automooiles using leaded gasoline: 
0.6 to 1.5 ktons per year or 9 to 22 ktons per year (the two studies report emission 
factors that differ by a factor of more than 10). In addition, the one Known m^jor 
natural source of methyl bromide is oceanic, with emissions of 60 to 160 ktons per 
year. 

Recent measurements have confirmed that there is more methyl bromide in the 
Northern Hemisphere than in the Southern Hemisphere, with an interhemispheric 
ratio of 1.3. 

There are two known sinks for atmospheric methyl bromide: (i) atmospheric, with 
a lifetime of 2.0 years (1.6 to 2.6 years); and (ii) oceanic, with an estimated lifetime 
of 3.7 years (1.6 to 10 years). The overall best estimate for the lifetime of atmos- 

Cric methyl bromide is 1.3 years, with a ran^ of 0.8 to 1.7 years. An overall life- 
e of less than 0.6 years is thou^t to be highly unlikely because of constraints 
imposed by the observed interhemispheric ratio and total known emissionB. 

The chtonistry of bromine-induced stratospheric ozone destruction is now better 
understood. Laboratory measurements have confirmed the fast rate for the BrO * 
HOi reaction and have established a n»ligible reaction pathway producing HBr, 
both of which imply greater ozone losses due to emissions of compounds containing 
bromine. Stratospheric measurements show that the abundance of HBr is less than 
Ippt. 

Bromine is estimated to be about 50 times more efficient than chlorine in deatroy- 
ins stratospheric ozone on a per-atom basis. The ODP for methyl bromide is cal- 
culated to t>e about 0.6, based on an overall lifetime of 1.3 years. An uncertainty 
analysis suggests that the ODP is unlikely to be less than 0.3. 

Aircrn^y-^ubsonics: Estimates indicate that present subsonic aircraft operations 
may be significantiy increasing trace species (primarily NOx, sulfiir dioxide, and 
soot) at upper-tropospheric altitudes in the North-AUantic flight corridor. Models in- 
dicate that the NOx emissions from the current subsonic fleet produce upper-tropo- 
spheric ozone increases as much as several percent, maximizing at nortiiem 
midlatitudes. Since the results of these rather complex models depend critically on 
NOx chemistry and since the tropospheric NOx budget is uncertain, littie confidence 
should be put in these quantitative model results at the present time, 

Supersonica: Atmospheric effects of supersonic aircraft depend on the number of 
aircraft, the altitude of operation, the euiaust emissions, and the background chlo- 
rins and aerosol loadings. Projected fleets of supersonic transports would lead to sig- 
nificant changes in trace-spectes concentrations, especially in the North-Atlantic 
flight corridor. Two-dimensional model calculations of the impact of a projected fleet 
(500 aircraft, each emitting 16 grams of NOx per kilogram of fuel burned at Mad) 
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2.4) in a stratosphere with a chlorine loading of 3.7 ppb, imply additional (i.e., be- 
yond thooe from halocarbon losses) annual-average ozone column decreases of 0.3- 
1.6% for the Northern Hemisphere. There are, however, important imcertointieB in 
these model results, especially in the stratosphere below 26 km. The same models 
fail to reproduce the observed ozone trends in the stratosphere below 25 km be- 
tween 1960 and 1990. Thus, these models may not be properly including mecha- 
nisms that are important in uiis crucial altitude range. 

Climate Effects: Reliable quantitative estimates of the effocts of aviation emis- 
sions on climate are not yet available. Some initial estimates indicate that the cli- 
mate effects of osone changes resulting from subsonic aircraft emissions may be 
comparable to those resultii^ from their C02 emissions. 

Oxone Depletion ^tentiaU (ODPi) — If a substance containing chlorine or bromine 
decomposes in the steatosphere, it will destroy some ozone. HCfCs have short tropo- 
spheric lifetimes, which tends to reduce their impact on stratospheric osone as com- 
pared to CFCs and halons. However, there are substantial oifEerences in ODPs 
amoi^ various substitutes. The 8t«ady-state ODPs of substitute compounds consid- 
ered in the present assessment range from about 0.01-0.1. 

Ionospheric degradation products of CFC substitutes will not lead to significant 
ozone loss in the stratosphere. Those products will not accumulate in the atmos- 

f there and will not significantly influence the ODPs and Global Warming Potentials 
GWPs) of the Hubstitutes. 

Trifluoroacetic acid, formed in the atmospheric degradation of HFC- 134a, HCFC- 
123, and HCFC-124, will enter into the aqueous environment, where biological, 
rather than phvaico-chemical, removal processes may be effective. 

It is known tnat atomic fluorine (F) itself is not an efficient catalyst for ozone loss. 
and it is concluded that the F-containing firagments from the substitutes (such as 
CF)Ox) also have negligible impact on ozone. Therefore, ODPs of HFCs containing 
the CF3 group (such as HFC- 134a. HFC-23, and HFC- 125) ore likely to be much leas 
than 0.001. 

New laboratory measurements and associated modeling studies have confirmed 
that perfluorocarbons and suUur hezafluoride are long-lived in the atmosphere and 
act as greenhouse gases. 

The ODPs for several new compounds, such aa HCFC-225ca, HCFC-225cb, and 
CF3I. have been evaluated using both semi-empirical and modeling approaches, and 
are found to be 0.03 or less. 

Global Warming Potentials (GWPa) — Both the direct and indirect components of 
the GWP of methane have been estimated using model calculations. Methane's in- 
fluence on the hydroxyl radical and the reaultiiu; effect on the methane response 
^me lead to substantially longer response times for decay of emissions than OH re- 
moval alone, thereby increasing the GWP. In addition, indirect effects including pro- 
duction of tropospheric ozone and stratospheric water vapor were considered and are 
estimated to range from about 16 to 46% of the total GWP (direct plus indirect) for 



GWPs, including indirect effects of ozone depletion, have been estimated for a va- 
riety of halocarbons, clarifying the relative radiative roles of ozone-depleting com- 
pounds (i.e., CFCs and halons). The net GWPs of halocarbons depend strongly upon 
the effectiveness of each compound for ozone destruction; the halons are hi^y like- 
ly to have negative net GWPs, while those of the CFCs are likely to be positive over 
both 20- and 100-year time horizons. 
ImplicatioTu for Policy Formuiation 

The research findings of the past fbw yesrs that are summarized above have sev- 
eral m^or implications as scientific input to governmental, industrial, and other 
policy decisions regarding human-influenced substances that lead to depletion of the 
stratospheric ozone layer and to changes of the radiative forcing of the climate sys- 

The MoTvtreal Protocol and its Amendments and Adjuatm^nta are reducing the im- 
pact of anthropogenic halocarbons on the otone lapier and should euentiudly elimi- 
nate thit ozone eupUtion. Based on assumed compliance with the amended Montreal 
Protocol (Copenhagen, 1992) by all nations, the stratospheric chlorine abundances 
will continue to grow from their current levels (3.6 ppb) to a peak of about 3.6 ppb 
around the turn of the century. The future total bromine loading will depend upon 
choices made regarding future human production and emiasions of methyl bromide. 
After around the turn of the century, the levels of stratospheric chlorine and bro- 
mine will begin a decrease that will continue into the 21st and 22nd centuries. The 
rate of decline is dictated by the long residence times of the CFCs, carbon tetra- 
chloride, and halons. Global ozone losses and the Antarctic ozone "^ole" were first 
discernible in the late 1970s and are predicted to recover in about the year 2045, 
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other thitiga being equal. The recovery of the ozone layer would have been impoa- 
nble without the Amendments end Adjuatmenta to the original Protocol (Montreal, 
1987). 

Peak global ozone losMi are expected to occur during the next several yeara. The 
ozone layer will be moet affected by human-influenced perturbations and susceptible 
to natural variations in the period around the year 1996, since the peak strsto- 
apherie chlorine and bromine abundances are expected to occur then. Based on ex- 
trapolation of current trends, observations suggest that the maximum ozone loss, 
relative to the late 1960s, will likely be: (i) about 12-13% at Northern midlatitudes 
in winter/spring (i.e., about 2.5% above current levels); (ii) about 6-7% at Northern 
midlatitudes in summer/fall (i.e., about 1.6% above current levels); end (iii) about 
11% (with less certain^) at Southern midlatitudes on a year-round basis (i.e., about 
2.6% above current levels). 

Such changes would be accompanied by 15%, 6%, and 13% increases, respectively, 
in surface erythemal radiation, if other influences luch as clouds remain constant. 
Moreover, if there were to be a major volcanic eruption like that of Mt Pinatubo, 
or if an extremely cold and persistent Arctic winter were to occur, then the ozone 
losses and UV increases could be larger in individual yean. 

Approaches to lowering stratospheric chlorine and bromine abundances are lim- 
ited. Further controls on ozone-depleting aubatances would not be expected to sig- 
nificantly change the timing or the magnitude of the peak stratospheric halocartwn 
abundances and hence peak ozone loss. However, there are four approaches that 
would steepen the initio fall from the peak halocarbon levels in the eerly decades 
of the next century: (i) If emissions of methyl bromide fivm agricultural, structural, 
and industrial activities were to be eliminated in the year 2001, then the integrated 
effective future chlorine loading above the 1980 level (which is related to the cumu- 
lative future loss of ozone) is predicted to be 13% leas over the next 50 years relative 
to full compliance to the Amendments and Adjustments to the Protocol, (ii) If emia- 
sions of HCFCs were to be totally eliminated by the year 2004, then the integrated 
effective future chlorine loading above the 1980 level is predicted to be 6% leas over 
the next 60 years relative to fiiU compliance with the Amendments and Adjustments 
to the Protocol, (iii) If halons presently contained in existing equipment were never 
released to the atmosphere, then the integrated effective future chlorine loading 
above the 1980 level is predicted to be 10% less over the next 50 years relative to 
full compliance with the Amendments and Adjustments to the Protocol, (iv) If CFCs 
presently contained in existing equipment were never released to the atmosphere, 
then the integrated effective future chlorine loading above the 1980 level is pre- 
dicted to be 3% less over the next 60 years relative to full compUanee with the 
Amendments and Adjustments to the Protocol, 

Failure to adhere to the international agreementa will delay recovery of the oxone 
layer. If there were to be additional production of CFCa at 20% of 1992 levels for 
each year through 2002 and ramped to zero by 2006 (beyond that allowed for coun- 
tries operating under Article 5 of the Montreal Proti>col). then the integrated effec- 
tive future chlorine loading above the 1980 ievel is predicted to be 9% more over 
the next 60 years relative to f\iU compliance to the Amendments and Adjustments 
to the Protocol, 

Many of the aubBtituteB for the CFCa and halons are also notabU greenhouse gases. 
Several CFC and halon substitutes are not addressed under the Montreal Protocol 
(because they do not deplete ozone), but, because they are greenhouse gases, fall 
under the purview of the Framework Convention on Climate Change. 'Hiere is a 
wide range of values for the Global Warming Potentials (GWFs) of the HFCa (150- 
10000), with about half of them having values comparable to the ozone-depleting 
compounds they replace. The perfluorinated compounds, some of which are being 
considered as substitutes, have very large GWPs {e.g., 6000-10000), These are exam- 
plea of compounds whose current atmoapheric abundances are relatively amall, but 
are increasing or could increase in the future. 

Consideration of the ozone change uiill be one necessary ingredient in understand- 
irig climate change. The extent of our ability to attribute any climate change to spe- 
cific causes will Ukely prove to be important scientific input to decisions regarding 
predicted human-induced influences on the climate system. Changes in ozone since 
pre-industrial times as a result of human activi^ are believed to have been a sig- 
nificant influence on radiative forcing; this human influence is expected to continue 
into the foreseeable future. 

Mr. Barton. Thank you, Dr. Watson. 
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We would now like to hear from Dr. Sineer and again your state- 
ment is submitted for the record. We would hope you could summa- 
rize it in approximately 5 minutes. Thank you, sir. 

TESTIMONY OF S. FRED SINGER 

Mr. Singer. Thank you. Mr. Chairman, ladies and gentlemen, I 
feel it necessary to say something about my personal background 
in this field in view of some of the statements that Mr. Watson hfis 
made. 

I've been involved in the ozone issue and space atmospheric 
physics for over 40 years. I established the U.S. Weather Satellite 
Service in 1962 and served as the first director; devised the instru- 
ment that's used to measure ozone from satellites. 

When I was at EPA, I chaired an interdepartmental panel that 
looked into the effects of supersonic trsinsports on stratospheric 
ozone including the health consequences like skin cancer. 

And more recently, I was chief scientist of the Department of 
Transportation and advised the White House science adviser on the 
issue of effects of ozone. 

My testimony was to summarize the current status of the science 
and strongly point out my disagreements with Robert Watson's 
statement and the assessment that he has referred to. 

Then I want to state very clearly that there is no scientific con- 
sensus on this issue. I'm flattered to be considered a minority of 
one, but I can assure you, ladies and gentlemen, that there are a 
large number of scientists who disagree with specific aspects of the 
so-called scientific assessment. In fact, in Mr. Watson's testimony 
he refers to the fact that a very large majority agrees with the eis- 
sessment, but he doesn't say anything about the minority of sci- 
entists who worked on the assessment who disagree with it. I think 
it would be interesting to find out something about this. 

I then wanted to show that the Montreal Protocol which was con- 
cluded in 1987 was negotiated without any adequate concern for 
scientific evidence and then finally I want to point out why it 
makes no scientific sense at this time to phase out methyl bromide. 

The bottom line of my scientific summsiry is this. The currently 
available scientific evidence does not support the ban on these var- 
ious halocarbons; that is, the chlorofiuorocarbons, halons, and espe- 
cially methyl bromide. Certainly, there is no justification for the ac- 
celerated pnaseout that WEts instituted in 1992, based on nothing 
more than a highly questionable press conference held by NASA. 

In fact, the whole history of the CFC ozone issue is filled with 
selective use of data, faulty application of statistics, disregard of 
any contrary scientific evidence and other scientific distortions. 
We've had such things as EPA's estimate in 1987 that there would 
be 3 million additional skin cerncer deaths. That estimate is widely 
off the mark hut it has never been retracted. 

We've had scare stories about blind sheep in Chile, about the dis- 
appearance of frogs worldwide, about plankton death, and all sorts 
of unimaginable and unspeakable disasters. This has all been 
passed along to the public by uncritical news media. 

Now, there is a hypothesis that CFCs deplete ozone and it is 
that, it is a hypothesis. I point out to you that the theory did not 
predict the Antarctic ozone hole, which is genuine, and the theory 
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Btill cannot predict what will happen in the future because the the- 
ory is not adequate to do that. 

I don't believe that there's any firm evidence for amy long-term 
depletion of ozone. Ozone varies naturally over many time scales 
with great, great percentages and it is very difficult to extrsict a 
long-term trend from a short time record because £tll we have is a 
veiy short time record. In the case of satellites, our time records 
extends only over about 16 years, which is just a little more than 
the soIeu* cycle. The solar cycle is 11 years which is one of the mtyor 
cycles for ozone variation. 

As Watson has admitted, there's no evidence for an upward trend 
in ultraviolet, no evidence at all for an upward trend. I think he 

Ruts it very well in his testimony and I'd like to read it. He says, 
/arious factors have precluded the unequivocal identification of a 
long-term trend in surface UV." I think that means that there's no 
evidence for an upward trend. 

And finally and I think most important, the only laboratory ex- 
periments we now have about malignant melanoma have estftb- 
tished that mEtlignant melfinoma, which is the deadly form of skin 
cancer that people are really worried about, is caused not by UV- 
B, the UV which is absorbed by ozone, but by UV-A, invisible 
which is not absorbed by ozone. And this probably explains why 
melanoma does not show any particular dependence on latitude. In 
fact, in Europe, the dependence, according to a Science Magazine, 
goes the other way. 

Melanoma, in other words, has been increasing since 1935 by 
large amounts, long before there was any talk about ozone deple- 
tion and long before CFCs came into use. And it's clear that it is 
related to life-style changes and people's exposure to UV-A and 
sunlight generally. 

A few words about the scientific consensus. It's always brought 
out whenever there is no evidence to demonstrate, no scientific evi- 
dence to demonstrate a particular point. The scientific consensus, 
that's a politiced concept, not a scientific concept. Scientific truth is 
never arrived at by a show of hands. Every advance in science has 
come from an idea that did not conform to prevailing opinion. 

You may recall that the consensus had it at one time that the 
earth was flat, that the sun revolved around the earth, and the 
atom couldn't be split. Consensus has been blamed also for the 
global warming issue. The official report of a U.N. -sponsored inter- 
governmental panel on climate change mentions, however, the ex- 
istence of minority views, right in the report. But then the editors 
say they couldn't accommodate these minority views. I think it 
would be interesting to know how many disagreed and why they 
couldn't accommodate them. So there is no scientific consensus. 

I would now like to turn to my second point, the Montreal Proto- 
col. 

Mr. Barton. Could you summarize your second and last point in 
about 30 seconds to a minute? We've given you extra time since we 
gave Dr. Watson extra time, but we have one more panel. 

Mr. Singer. Yes. I would just like to point you to a book pub- 
lished by the chief U.S. negotiator, Rich^itl Benedict. In his book, 
"Ozone Diplomacy," he says, "Perhaps the moat extraordinary as- 
pect of the Montreal IVeaty was its imposition of substantial short- 
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term economic coste against unproved future dangers, dangers that 
rested on scientific theories, rather than on firm data," Finally, my 
third point, why phasing out methyl bromide makes no sense. 
You've already heard that most of methyl bromide comes from nat- 
ural sources. You've also heard from Dr. Watson that methyl bro- 
mide has a very short lifetime, a year, m^be less. This means that 
if methyl bromide ever does cause a problem, we can move rapidly 
to do something about it, unlike CFCs. 

I would like to give you one sort 

Mr. Barton. Dr. Singer, well take the rest of your statement for 
the record, but we can't let you speak twice as long as Mr. Watson. 
Even though I tend to agree more with you than with him, I have 
to be fair in the presentation. 

Mr. Singer. I will try to give you my comments and conclusions 
in answer to some question. 

[The prepared statement of S. Fred Singer follows:] 



Mr. Chairman, Ladies and Gentlemen, M; name is S. Fred Singer. I am profMBor 
emeritus of enviromnental sdences at the Univenity of Virginia and the founder 
and president of The Sdence ft Environmental Policy Project in Fairfax, Vii^ginia. 
My Belevant Background 

I hold B degree in en^neering and a Ph.D. in phjrsice. I have specialized in atmos- 
pheric and space physics. My profeasional career includes the early design of sat- 
ellites, for wnich I received a Special Commendation from President Bis^hower. I 
esUblished the U.S. Weather Satellite Service in 1962, was its first director, and 
received a Gold Medal award from the Dept. of Commerce. I devised the instrument 
that is currently used to measure stratospheric ozone from satellites. 

Aa a Deputy Assistant Administrator of the U.S. Environmental Protection Agen- 
cy in 1971, I chaired an interdepartmental panel of scientists looking into the pos- 
sible effects of a proposed fleet of supersonic transports (SSTs) on stratospheric 
ozone. Ours was the first group to examine the issue of possible damaee to the 
ozone layer and its health consequences, including skin cancers. During ue 1980s, 
while serving as Chief Scientist of the Department of Transportation, I provided ex- 
pert advice to the White House Science Adviser on the effects of man-made sub- 
stances on the ozone Isyer, 
Outline of Testimony 

This morning I would like to review with you very briefly the current status of 
the science, mentioning a scenario that does not acccml with current control policy, 
and then touch on three topics: First, I want to state clearly that there is no sci- 
entific consensus on ozone depletion or its consequences. Next, I want the record to 
show that the 1987 Montreal Protocol [on Substances that Deplete the Ozone Layer] 
was negotiated without adequate concern for scientific evidence. Finally, I want to 
comment on why it makes no scientific sense at this time to phase out methyl bro- 

Scientific Summary 

The bottom line is this: Currently available scientific evidence does not support 
a ban on the production of chlorofluorocarbons (CFCs or Freons), halons, and espe- 
cially methyl bromide. There certainly is no justification for the accelerated phase- 
out of CFCs, which was instituted in 1992 on nothing more than a highly question- 
able NASA press conference. 

In fact, the historj; of the CFO-Ozone depletion issue is rife with selective use of 
data, faulty application of statistics, disregard of contrary evidence, and other sci- 
entific distortions. The policy before and since the Montreal Protocol has been driv- 
en by wild and irresponsible scare stories: EPA's estimate of 3 million additional 
skin cancer deaths, Blind sheep in Chile, plankton death, the disappearance of 
fi'qgB — all passed along to the put>lic by an uncritical news media. 

llie hypothesis that CFCs deplete ozone is still just that: a hvpothesis. The theory 
did not predict the Antarctic ozone hole and cannot predict wnat will hi ' ' 

ally. There is no firm evidence as yet for a long-tenn depletion of ^ohal o 
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.n many time Bcalea; and there are even ione-term chanees of natural origin extend- 
ing over decades. In spite of what you may nave read, tnere is no credible evidence 
for a long-term mcreasa of ultraviolet ratUation at the eatth'a surface — as a result 
of a depletion of ozone. And finaltv, laboratory experiments have now established 
that malignant melanoma, the deaoly form of aldn cancer, may be caused by a band 
of ultraviolet radiation that is not absorbed by ozone at all. 
A Different Scenario 
Are halocarbons, like CFCs, really the mitjor culprit when it comes to ozone dam- 

E~ Let me give you a very different scenario, but one which is also sdentifically 
fible. We saw the Antarctic ozone hole grow in size and extent quite suddenly 
een about 1978 and 1983. We know now that this phenomenon depends not 
only on the presence of chlorine — coming bum natural and man-made sources — but 
in a crucial way also on the presence of ice crystals. These form when the humidity 
is high enough and the temperature low enough. The role of ice crystals as a cata- 
lyst was not predicted by the CFC-ozone depletion theory. Two researchers with the 
National Oceanographic and Atmospheric Administration earher this year pubhshed 
evidence that stratospheric water vapor has been increasing for some time. I believe 
that the most likely source of the additional water vapor is methane gas added to 
the earth's atmosphere by human-related sources like cattle raising and rice grow- 
ing, and natural sources fike wetlands. Methane is, in fact, increasing in the earth's 
atmosphere, aa I had predicted in 1971, We also know that the global stratosphere 
is cooling, probably as a result of the increase in carbon dioxide. It is quite possible, 
therefore, that the controlling factors in the creation of an ozone hole in the Ant- 
arctic — and potentially elsewhere— are methane and carbon dioxide rather than the 
growth in CFCs. If this is so, then ozone holes would persist, even in the absence 
of CFCa, because of the existing natural sources of chlorine. 

For backup and more detail I refer you to numerous publications. Some are at- 
tached to my testimony and I ask that uiey be entered into the record. 
Scientific Consensus? 

The argument put forth constantly in trying to substantiate ozone depletion is the 
notion oi a scientific consensus. But "consensus" is a political concept, not a sci- 
entific one. Scientific truth is never arrived at by a show of hands; every advance 
has come from controversy. At one time there was "consensus" that the earth was 
flat, that the sun revolved around the earth, that the atom could not be split. More 
recently, consensus was claimed for the global warming issue. Yet the official report 
from the UN Intergovernmental Panel on Climate Ch^ige specifically mentions the 
existence of "minority" views that the editors could not, or perhaps would not, "ac- 



During the summer of 1991, the Science & Environmental Policy Project surveyed 
a substantial number of IPCC contributors and reviewers. About hcilf of the re- 
spondents said that the IPCC Summary did not reflect their views and might convey 
a misleading message to policymakers. Unfortunately, we have not had an oppor- 
tunity to carry out a similar survey of the acientists associated with the UN Ozone 
Assessment. 
The Montreal Protocol Was Founded on Theoretical Speculation, not Firm Data 

Turning to the matter of scientific support for the Montreal Protocol, we have the 
statements of the chief U.S. negotiator. State Department official Richard Benedick, 
In his book, Ozone Diplomacy, on page 2, we read: "Perhaps the most extraordinai^ 
aspect of the treaty was its imposition of substantial short-term economic 
costs . , . against unproved fiiture dangers — dangers that rested on scientific theories 
rather than on firm data." 

A^ain, on page 18: "In July 1987, practically on the eve of the final negotiating 
session in Mon&eal. NOAA concluded that the 'scientific community is currently di- 
vided as t« whether existing data on ozone trends provides sufficient evi- 
dence... that a chlorine-induced ozone destruction is occurring."' And further: "Writ- 
ing in 1989, [Prof] Sherwood Rowland, [an originator of the CFC-ozone theory and 
fervent advocate of a ban on CFCs,] observed that 'statistical evaluation throu^ 
1986 gave no indication of any trend in global ozone significantly different &om no 
change at all.'" 

Benedick does not mention the fact that, as late as 1988, published information 
on stratospheric chlorine showed no upward trend, thus indicating that neither 
CFCa nor other manmade chemicals were contributing significantly to the known 
natural sources, like volcanoes and oceans. An article l» MIT professor Ronald 
Prinn in a book edited by Rowland, and published in 1988, makes thia point quite 
clear. 
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It is evident from the above quotes that the negotiators and their scientific sup- 
porters were not the least bit inhibited by the absence of scientific infonnation — 
or indeed by the presence of contrary information. To quote Benedick again, the ne- 
gotiators were quite aware of the 'Very real short-run economic dislocations" but 
viewed the whole matter as an "unusual challenge to diplomacy". Indeed, the 1987 
Montreal Protocol was to become the first example of an intemationBl tMaty con- 
trolling the production and release of a manmade chemical. 
Phasing Out Methyl Bromide Makes No Sense 

Phasing out CFCs on an accelerated schedule would be bad enough, but s ban 
on methyl bromide makes absolutely no sense at this stage. There are at least three 
scientific arguments: (1) Unlike CFCs, which do contribute to stratospharic chlo- 
rine — along with many natural sources—we have no evidence that bromine or any 
of its compounds are increasing in the stratosphere. This is not surprising; bromine 
can hardly even be measured. (2) Unlike CFCs, methyl bromide enters uie atmos- 

Ehere mostly &om natural sources in the world's oceans. (3) Finally, methyl bromide 
as an atmospheric lifetime of only a year, while CFCs survive for a century. In 
other words, if methyl bromide were ever found to cause a problem, it would dis- 
appear from the atmosphere one year after its production is stopped. 
A Common-Sense Conclusion 
Let's put the whole issue in perspective. Promoters of the ozone-CFC theory are 



. . _. lation — on a dear day. But UV naturally mcreases by some 5,000 

percent fh>in the poles to the equator because of the steepening angle of the sun. 
Therefore the projected UV increase from a worst-case alooal ozone depletion — the 
basis fbr all of these scare stories and an intemationiiJ poUcy that will conserv- 
atively cost the U.S. economy alone some $100 billion dollars — can be experienced 
right now by moving just 60 miles closer to the equator, fit>m Washington to Rich- 
mond. 

The scare stories don't pass what 1 call the common-sense test. New Yorkers mov- 
ing to Florida experience a more than 200 percent increase in UV. Why arent they 
dropping like flies? Mail-order nurseries in the upper mid-west ship field-grown 
plants all over the United States. Why don't these plants die? 

Promoters of the CFC-ozone depletion theo^ have insisted that governments 
must do something — even without scientific evidence — because if we dont do some- 
thing now it will be too late. I disagree. If we don't know the extent of the problem — 
or even if it exists at all — then we cannot be sure that what we are doing will have 
any effect. We are flying blind on this issue — at a huge cost to the economy and 
ultimately to every housSiold. 

Mr. Barton. Thank you, sir. 

The Chair would recognize himself for the first 5 minutes of 
questions. And I will ask this to both of you, because I'm not a sci- 
entist, but it would appear to me that if methyl bromide is the 
problem, the causal agent in ozone depletion, that where we most 
use methyl bromide would be where we most see the problem, i.e., 
in Florida and Cedifomia and Texas and the regions that use it for 
agricultural purposes. 

Why is it that where we most see the lack of ozone or the hole 
in the ozone layer is where there's little human habitation or no 
human habitation? 

Mr. Watson. Fluorocarbons and any of the middle- to long-lived 
gases are uniformly distributed over the globe. It doesn't actually 
matter if vou put trie CFCs or the bromine compounds all in New 
York or all in Chile. After a few years, they are uniformly distrib- 
uted to a first approximation over the whole globe. They penetrate 
to the stratosphere through transport mechanisms that typiCEllly 
takes 2 to 5 years and then they become uniformly distributed over 
the stratosphere, globally over the stratosphere. 

The reason why we see the very large hole in Antarctica is veiy 
unique meteorological conditions. They track over Antarctica. It b>fr- 
comes very cold. All the water in the stratosphere becomes ice crys- 
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tals and efTectively changes the chlorine and bromine chemistry, 
hence chlorine and bromine are much, much more efficient at de- 
stroying ozone over Antarctica than any other part of the world. 

So the reason you see the ozone hole is basically unusual chem- 
istry and unusual meteorology in Antarctica and to some degree 
over the Arctic. But there is no real puzzle why it is not over Flor- 
ida and why it's not over California. These gases spread out. 

Mr. Singer. I agree with his analysis. I would like to remark 
that the presence of ice crystals in Antarctica is crucial. To make 
i<% crystals, you need low temperature and you need water vapor. 
I would like to point out that the temperature of the stratosphere 
has been decreasing as the result of the emission of carbon dioxide 
by human activities and the humidity of the stratosphere has been 
going up, aa heis just been measured, probably Ets a result of the 
creation of extra metheine by human activities. 

In other words, it is plausible to me at least that human activi- 
ties are playing a role in the Antarctic, but not because of increas- 
ing chlorine, but because of increases in ice crystals due to lower 
temperatures and higher water vapor content. 

Mr. Barton. My next question goes about the lack of scientific 
evidence that indicates the problem. My staff tells me that here in 
Washington, DC, that the ozone varies seasonally £is much as 20 
percent, so I think each of you gentlemen have indicated that the 
largest cause of these gases are from natural causes. So if that is 
a true statement, are we not premature in banning a substance 
that has such beneficial uses in agriculture since we really can't 
show that that is causing the problem? 

Mr. Singer. The natural variations of ozone are indeed very 
large. Here in Washington or mid latitudes the day-to-day vari- 
ations can be aa Ifirge as 100 percent, averaged over our latitude 
around the globe. The seftsonal variation is on the order of 50 per- 
cent during the season. That's a very large variation. 

We have even variations over im 11-year solar cycle, the sunspot 
^cle, which show a few percent and the problem is that these vari- 
ations are not predictable. They depend on sun spots which are not 
predictable either. And therefore it is extremely difficult, I believe, 
to extract a long-term trend by analyzing the short Eunount of data, 
the short period of data that we have now. 

Mr. Barton. Dr. Watson, would you like to respond to that? 

Mr. Watson. Yes. To the satellite data is only 15 years, the 
ground-bfised data a large amount goes back to 1960, the IGY 
1958, and so you actually can look at a 35-year record not just a 
decadal record. Ozone is quite variable, but society has adapted to 
the average conditions. It's like saying temperature varies by 100 
degrees in Washington, DC, from the 100 degrees we've got now to 
zero degrees in December. Yet what we care about is often average 
conditions in a secison. 

So what we care about for ozone is the average amount of ozone, 
so although there's wild fluctuations day to day it's the average 
level that you care about that effectively threatens us for skin can- 
tor and threatens ecologicetl systems. 

Mr. Barton. And your hypothesis is that the average level of 
ozone is trending down. 
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Mr. Watson. There is absolutely no question based on both sat- 
ellite data and ground-based data, both European data, American 
data. Russian data is a totally different system. At first, when we 
put this out in the ozone trends report in the late 1980's many peo- 
ple were skeptical. The most skeptical were industry and I put a 
couple of their very best statisticians on this and they confirmed 
exactly the same results as we came up to. 

At that particular time the Soviet Union also thought that the 
ozone issue was a nonissue. They effectively totally reanalyzed all 
of their data and came up with the same conclusions. So when I 
talk about consensus report, these are people that come to the table 
with very, very different viewpoints. Places like Allied and DuPont 
have analyzed this data and come to the same conclusions. The 
Russians have come to the same conclusion using veiy different 
data sets. 

Mr. Barton. My time is expired. I recognize Mr. Wyden. 

Mr. Wyden. Thank you, Mr. Chairman. 

Dr. Singer, the latest scientific 2issessment contains references to 
thousemds of scientific papers across a broad range of issues related 
to ozone depletion and its effects. 

Are there any references to your work in this latest scientific as- 
sessment? 

Mr. Singer. I have not checked this, but I've had several papers 
published or several articles that are published in the scientific lit- 
erature in the last 3 years. But as I mentioned earlier, there has 
been, unfortunately, a selective use of data throughout this whole 
business and that's regrettable. Prom purely a scientific point of 
view, you should not ignore people's work if it disagrees with your 
preconceived notions. 

Mr. Wyden. Well, as I say, I don't have any preconceived no- 
tions. 

Mr. Singer. I wasn't accusing you. 

Mr. Wyden. We have got lots of growers and my understanding 
is that there weren't any references to your work in this latest sci- 
entific assessment, but I think it would be veiy helpful if you could 
furnish for the record any peer-reviewed articles that you have au- 
thored over the last 5 or 6 years, take a reasonable period of time. 

Mr. Singer. I would be more than happy to do that. 

Mr. Wyden. Very good. 

[The information referred to follows:] 

The Science & Environmental Poucy Project, 

Fairfax, VA, 
October 27, I99B. 
The Honorable JOE BaktON, 

Chairman, Subcommittee on Overaight and Invettigationa, 
Room 2125, Rayburn House Office Building, 
Washington, DC. . 

Dear Mr. Barton: I am pleased to respond to your letter of October 10 and pro- 
vide the three items of information you reauested in connection with my testimony 
of August 1. I also wish to comment on the cost-benefit figures presented by the 
EPA witness Maty Nichols. 

1, Scientific publications: I have published well over 150 scientific articles in peer- 
reviewed journals, many of which are listed below. A number of these articlea are 
relevant to the atmospheric ozone issue; they are referenced in the summary article 
in the Journal of the Franklin Institute, submitted with my testimony. 
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Journal of the Franklin Institute, Physical Review, Physical Beview Lel^ 
tera. Reviews of Geophysics, Jouma! of Geophysical Research, Transactions 
(rf tile American Geophysical Union, Astrophysical Journal, Physics of 
Fluids, Icarus, Environmental Geology, Environmental Conservation, Envi- 
ronmental Science and Technology, Meteorology and Atmospheric Physics, 
Science, Nature, This is not a complete Ust; there may also be others. 

2. Methyl Bromide: The most recent scientific summary on MeBr is the attached 
article by Dr. James H. Butler, which appeared in Nature (Vol. 376, pp. 469-470, 
10 August 19951. "Methyl Bromide Under Scrutiny" summarizes a workshop held 
in June 1995. As can be readily seen, the Butler article confirms my August 1 testi- 
mony. Because its atmospheric "lifetame" is only about one-year — compared to dec- 
ades for CFCs — the "precautionary principle" does not apply to MeBr, its atmos- 
pheric burden could be reduced within a few years if there should ever be a prob- 

An important global source of MeBr is bio-mass bumins, most of it human-relat- 
ed. But tne ocean is both the largest source and the secontTlargest sink. 

WhUe uncertainties in stratospheric MeBr measurements are still vei? 1b>^> we 
may state that abundances there are lower by a factor of three or four than cal- 
culated. And finally, there is no evidence whatsoever for an upward trend (to indi- 
cate that human sources are more important than natural sources). 

3. Solar ultraviolet radiation getting to the Earth's surface: UV-B covers the wave- 
length region of 280 to 320 nanometers and is absorbed by ozone — strongl}^ at 260 
and weaUy at the long wavelength end. By the time we reach the UV-A region, cov- 
ering wavelengths of 320 to 400mn, the absorption by ozone is essentially zero. 

There have been two major changes in our view about skin cancer incidence. 
Whereas EPA had assumed that 100% of all malignant melanomas are due to UV- 
B, the Setlow experiments suggests that 90-95% are due to UV-A and therefore un- 
affected by any change in the thickness of the ozone layer. This reduces the EPA 
nun-talily figures by a factor of 10 to 20! 

When it comes to non-melanoma skin cancers (NMSC), there is agreement that 
these generally non-lethal cancers are produced by UV-B. The EPA assumes that 



The EPA numbers are derived by noting that the incidence of NMSC is 
6 times greater in Albuquerque than in Seattle, while calculated (dear-sky) 
UV intensity increases by a factor of 2.6. But one cannot simply relate the 
ratio of skin cancers to the ratio of UV-B. EPA's high ratio of 2:1 hides two 
unjustified assumptions: (i) that the fraction of dear days in Seattie is 
equal to that in Albuquerque, and (ii) that people in Albuquerque walk in 
raincoats rather than shori-sleeved shirts and typically get no more body 
exposure per day than people in Seattle. When &ese two assumptions are 
allowed for, the skin cancer-to-UV ratio may well drop by a large lactor. Ad- 
ditionally, in deriving ita mortality figures, EPA assumes that people's fu- 
ture beWavior will not change: i.e., (i) people will not leam to protect them- 
selves from the sun; and (ii) people will not seek medical treatment for skin 
cancer. 
4. EPA CO! 
(for avoiding a hypothetic^ o . . . . 

ratios of 1000! No backup was presented for these truly amazing numbers — which 
should be subjected to scrutiny by appropriate experts. 

Thank you for giving me the opportunity to amplify my testimony. I will be 
pleased to provide any further iruformation. 
Sincerely yours, 

S. Fred Singer. 

Comments on Testimony of Dr. Robert Watson, White House and Mary 
Nichols, EPA, by S. Fred Singer 
'Scientific Consensus"? 

Watson's testimony reflects the conclusions of the 1994 "Scientific Assessment of 
Ozone Depletion". According to Watson (p. 1), this "represents the views of the very 
large majority of the international scientific communi^". This raises the interesting 
Question. "What about the minority views?" They are not identified in the assess- 
there any indication of even their existence. We must therefore 
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Similarly, the 1990 reimrt of the IPFC on Climate Change has been referred to 
as representing a "ecienufic consensus". But the foreword of the report specifically 
menttona the existence of minority views. Again, they are nowhere identified. The 
editors state that the report "was not able to accommodate them". 

In the case of the IPPC report, the 8EPP surw^ed more than 100 IPPC contribu- 
tors and reviewers during the summer of 1991. Only about half of the respondents 
thought that the Policymakers Summary reflected the text of the report accurately; 
a majority said that the Summary did not reflect their own views and might convey 
a misleaoing message to policymakers. 

Dr. Watson has been an organizer, editor, and main U.S. representative for both 
the ozone and climate change reports. Since he well knows and admits of the exist- 
ence of minority views, it is amusing that he refers to me in his oral testimony as 
a "minoriW of one". In this he echoes the frequent references by Vice President Al 
Gore to a tiny minority of scientists". 
UV Increases?: Playing with Words 

Both Watson and Nichols are careless with words. By using terms imprecisely 
thev convey misleading impresaiDns. For example, both refer to observed "increases 
in UV-B radiation". Such increases should not be confused however with a long-term 
upward trend which has not been observed, UV-B will increase whenever there is 
a downward fluctuation in ozone; but then UV-B will decrease when ozone reeovera. 
In other words, there is no evidence for a long-term trend. 

A similar contusion is introduced with the term "stratospheric ozone depletion." 
EPA's OfQce of Research and Development published a pamphlet with this title in 
March of 1995. In spite of this, nowhere in the pamphlet la there any evidence given 
for long-term ozone depletion trend. The only statement relating to it can be found 
on page 5: "Stratospheric ozone levels fluctuate periodically. Under some dr- 
cumstances, the fluctuations are extreme." 

A particular amusing example of circumlocution is found on page 3 of Watson's 
testimony. He mentions factors that have "precluded the unequivocal identification 
of a long-term trend in surface UV radiation." What he means to say, of course, is 
that he nas no evidence for such a trend. Nor is there evidence for long-term trends 
of stratospheric bromine. Evidence for long-term trends in ozone depletion is a con- 
tested issue that must be resolved by more observationB. 

An interesting point raised by Nicnols is that ozone depletion will increase surface 
smog by allowing more UV to penetrate. If this is true, will this surface smog not 
also screen people from UV-B? 
Skin Cancers: Playing u/itk Words 

Another example of misuse of words ia referring to "akin cancer" without making 
the important distinction between nonmalignant basal — and squamous-cell skin tu- 
mors, and malignant melanoma, which is deadly. For example, when Nichols refers 
to UV-B effects on skin cancer she is not referring to maUgnant melanoma but in- 
stead to the nonmalignant variety. 

This distinction is particularly important in view of her extraordinary claim that 
the benefits of a CFCf phase-out exceed cost by a factor of more than 1000 to 1. She 
presents an estimate of public health benefits of between $8 and $S2 trillion! It 
would seem important to inquire as to what assumptions have gone into this re- 
markable estimate. 

Chemical & Engineering News 

[Novtmbar 37. 19BB1 

Response to 'facta' 

In response to Madeleine Jacobs' editorial "Don't Confuse Me with the Facts" 
(C&EN, Oct. 9, page 6), I present some facts related to my September 20 congres- 
sional testimony. 

Contrary to tiie "UN Scientific Assessment of Ozone Depletion: 1994," evidence 
from ground stations and satellites for a long-term ozone depletion trend is not yet 
compelling. The assessment does not square^ address problems of data contamina- 
tion and instrument calibration,' A separate issue — inadequately discussed — is the 
short;ness of the global record, in some cases barely more than one sunspot qycle,' 

There is no credible evidence for a long-term upward trend of solar ultraviolet ra- 
diation at Earth's surface. The widely puolidzed claim for such a trend^ ia acknowl- 
edged to be spurious and based on a faulty statistical analysis.^ 

How does chlorine destroy ozone molecules in the lower stratosphere, where moat 
ozone exists? Important clues are provided by the Antarctic ozone hole and the 
ozone depletion caused by the Mount Pinatubo eruption in the Philippines. Both in- 
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dicat« that the presence of particles is eesential b— something not anticipated or pre- 
dicted by the Rowland-Molina theoiy. 

Another clue comes from the absence of ozone destruction in the middle atrato- 
sphere," which suggests that global ozone depletion — once it is established beyond 
doubt— may be related to increasing levels of atratoapheric sulfate aerosola.^ 

Moreover, both theon^ and obaervationB^ provide evidence that radicals derived 
&om water vapor are the most effective ozone destroyers in the lower stratosphere. 
And water vapor radicals may be rate limiting. 

Stratospheric water vapor is rising, probably due to increased methane production 
&OID human activitieB." Could man-made sources of methane — cattle raising and 

e growing, for example — be more damaging to the ozone layer than chlorofluoro- 



These questions need to be debated before far-reaching policies that would waste 
upward of $100 billion are put into effect. The award of a Nobel Prize cannot take 
the place of valid data and sound analysis. 

S. Fred Singer, 
President, Sdence & Environmental Policy Project, 

Fairfax. VA 
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Mr. Singer. I'd like to point out, however, that there is a. peer- 
reviewed paper by two Belgian scientists in the Journal of Geo- 
physical Research that throws great doubt on the so-called consen- 
sus about a depletion of ozone. The title of the paper contains the 
word, "fictitious." It calls the depletion fictitious. And it points out 
that the data that had been measured since these international 
geophysical yesirs since 1960, as Dr. Watson points out, had been 
contaminated. 

These are contaminated data, contaminated by the presence of 
sulfur dioxide in the atmosphere. Unfortunately, sulfur dioxide af- 
fects the instrument, the ozone instrument in the same way as 
ozone. You cfm't tell the difference in the instrument, from the in- 
strument which one is measuring 

Mr. WydEN. My time is short and no one is accusing you of 
fictions and contaminations and the like. If you could furnish us 
your peer-reviewed articles, that would be helpful. 

My last question deals with the fact with you two obviously hav- 
ing a dramatic difference of opinion with respect to the nature and 
extent of the ozone hole problem, why don't each one of you, just 
so we £ire cleftr, point to the key piece of scientific evidence that 
supports your point of view? 

We will take you. Dr. Watson, what you think is the key point 
of scientific evidence that points to your position, and you. Dr. 
Singer, the key evidence that supports your position. 

Mr. Watson. I believe two pieces. One, I believe the statistical 
analysis of both the ground-based and satellite data definitively 
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shows ozone depletion has occurred and is occurring, and effects 
such as sulfur dioxide have been taken into account. 

Second, the aircraft measurements and ground-based measure- 
ments that look at the chemistiy directly in the stratosphere, the 
key chlorine and bromine species that react to ozone, you combine 
those observations with theoretical models and you basically get a 
picture that mEikes sense. And that's really the conclusion of all of 
these people. Ozone depletion is occurring when we go and measure 
the chlorine- and bromine-containing species and you compare it 
with theoretical observations, it makes a consistent picture. 

Mr. Wyden. Same question, Dr. Singer. 

Mr. Singer. Thank you. The statistical analysis of ozone has 
been carried out, but when you examine it in detail, it turns out 
that the depletion trend depends on what time limit will you 
choose for examination. It expends on when you start and when 
you stop. If the trend were truly as advertised, this should not hap- 
pen. 

Second, the so-called upw£irds trend of ultraviolet which has been 
claimed in the published literature has turned out to be spurious 
and based on the faulty application of statistical analysis. And that 
has been demonstrated in a paper published in Science Magazine. 

Third, melanoma, which is the main driving force for the Mon- 
treal Protocol, has been shown to be based or caused by ultraviolet 
radiation, a band of ultraviolet radiation that is not absorbed by 
ozone, which mecuis the ozone issue may be irrelevant to mela- 
noma. That needs to be confirmed, however. But indications are 
quite strong because the researchers involved in this are very rep- 
utable. 

Mr. Wyden. Thank you. 

Mr. Barton. Could I just, since you still have some time, would 
the gentleman yield? 

Mr. Wyden. I would be happy to yield. 

Mr. Barton. Do either of you gentlemen have data that is based 
on a model that has predicted and then the prediction has been 
within an acceptable range of what actually happened? 

In other words, Dr. Watson, you indicated that there is some 
data as far back as 1960 and we have got satellite data in the last 
15 years. Is there a model out there that has taken the past and 
predicted the future and we are now far enough along that we can 
show that the prediction actually tracked what has actually hap- 
pened? 

Do you understand the question? 

Mr. Watson. Yes. The answer is, no. I would agree with Fred 
Singer. Our understanding of the theory, it depends on what you 
think is reasonable. If you say can we predict it to within a factor 
of 2 or 50 percent, the answer is probably. Yes. We're learning all 
the time. 

Fred Singer was completely correct when he said we did not pre- 
dict the Antarctic ozone hole. Unfortunately, we hadn't even 
thought about the role of ice crystals. That's why it is always with 
research combining theoretical observations with theory and lab- 
oratory studies. 

Do we have a picture if you were to try now with hindsight to 
predict what happened? You would probably get better than a fac- 
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tor of two. We understand the role of chlorine, the role of ice ciys- 
tals, the role of sulfate aerosols. When we did it in advance, did we 
predict the future? Not very well. 

Mr. Babton. Dr. Singer, same question. 

Mr. Singer. My common-sense answer, taking Dr. Watson's tes- 
timony in which he talks about an increase in tJV, sort of a worst- 
case assumption, of the order of 10 percent, this increase in UV 
would be experienced if you moved 60 miles toward the equator. 

And the reason is that ultraviolet increases naturally as you 
move toward the equator because the sun is up higher in the sky, 
just because of that. In other words, if you move from here to Rich- 
mond, you would experience the same increase in ultraviolet that 
you would get under the worst case ozone depletion assumption 
that he has discussed in his presentation. That's what it's about. 

Should there be concern about something like this? That's a judg- 
ment that is not a scientific judgment. I can't make that judgment. 
I think that's for you to m^^ke. 

Mr. Barton. The Chiiir would recognize Mr. Burr. 

Mr. Burr. Dr. Singer, I am just sitting here trying to figure out 
whether that weis a sale to get people to move to Washington from 
Richmond. I personally like to leave here on the weekends, so I am 
not going to be a permanent fixture. 

Dr. Watson, if I could, let me follow the line the chairman was 
just on and really I am going to try to get back to methyl bromide 
for a little bit. 

Tell me what would happen if we could not get a global ban, if 
developing countries around the world chose not to join us and 
other countries, would we accomplish what we tried to set out to 
do? 

Mr, Watson. We have accomplished a lot so far with the global 
ban on the CFCs and a ban on the HCFCs that Eire the substitutes 
for CFCs within at least the developed countries. However, if we 
want to go further, then we do need to try and have a global ban 
on methyl bromide. There's no question that the U.S. is only one 
of the contributors to methyl bromide emissions into the atmos- 
phere. 

So the point is at this moment in time, we believe, as I testified 
earlier, about a 6 or 7 percent ozone depletion over the United 
States in summer, double that in winter, and it will slowly recover 
by the year 2050. Very slowly that will dissipate both here and 
over Antarctica. In the meanwhile, many people will be exposed to 
cancer. 

And the one point I would like to make, it is not only melanoma. 
There is no refuting the relationship between ultraviolet radiation 
and nonmelanoma skin cancer. It's about 100 times more prevalent 
in the USA than melanoma and about half to 1 percent of those 
cases is still fatal. So even if 

Mr. Burr. I understand you are impassioned about that side of 
it. I am here today to try to figure out about methyl bromide and 
whether, in fact, we have alternatives to it, whether our agricul- 
tural community can turn to other things, and in fact, does it con- 
tribute to the problem which we are trying to address. So let me 
try to go back to that, if I could. 
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Do you have any science that suggests to us that if we ban meth- 
yl bromide that the natural production of methyl bromide might 
not incresise, that there is a balance that the atmosphere needs? 
Can that be ruled out? 

Mr. Watson. Yes. There aro large natural sources and natural 
sinks. But they are independent of the human activities. And effec- 
tively, as I said, methyl bromide from fumigation sources, in es- 
sence, account for 13 percent of the cumulative ozone loss over the 
next 50 years. So if we could have a global b£ui on methyl bromide, 
we would reduce the cumulative ozone loss by about 13 percent; 
hence that number of cases of skin cancer. 

Mr. Burs. I realize that science is built on a series of studies and 
ultimately you come to a conclusion. You said it would take several 
years. I think you each said six for gases to spread if they were — 
if they were emitted from one central location, that it would take 
several years for those to globally spread around. 

And I guess I have a tough time, then, understanding the conclu- 
sion on the bromide because, in fact, in your own testimony it says, 
"Taken together, these new studies which need to be critically as- 
sessed suggest the atmospheric lifetime of methyl bromide may be 
shorter than suggested in the 1994 assessments, possibly as short 
as 0.7 years compared to the 1994 assessment value of 1.3. This 
would mean that less methyl bromide would reach the stratosphere 
than previously thought, hence decreasing the value of the ozone 
depletion potential, ODP." Isn't this a process that we're still learn- 
ing a lot about? I mean, we have 15 years of satellite data. We 
have, I think, some data that you suggest that goes back to 1960. 
Do we have enough data to make conclusions to such strategies 
right now or are we better off waiting? 

Mr. Watson. It depends on how prudent you want to be to save 
human life from skin cancer. It's as simple as that. 

Mr. Burr. You're that confident. What is it about detecting bro- 
mide and chlorine that the equal sign would be ozone depletion? 
Can you explain that to me? 

Mr. Watson. Yesh. It's based actually on some very simple lab- 
oratory chemistry. We have looked in the laboratory of how various 
gases react with each other and what we've observed is we under- 
stand how methyl bromide gets transformed into the atmosphere 
into what we call active forms or radical forms of bromine. 

These forms of bromine, the bromine monoxide radical, the bro- 
mine atom can directly react with ozone. In fact, my Ph.D. thesis 
was exactly on this issue. Without ever knowing bromine in the at- 
mosphere, we have definitively proved in the laboratory how chlo- 
rine and bromine react to ozone. It goes all the way back to very 
fundamental laboratory studies. We've 

Mr. Burr. Let me ask for a clarification because I'm not on your 
level. 

Mr. Barton. The gentleman's time is expired. We need to let him 
finish the answer, obviously, but don't ask another question. 

Mr. Burr. Just clarification and then I'm through, Mr. Chair- 
man. 

If we eliminate the chlorine and the bromide in the atmosphere, 
we no longer have an ozone problem? 
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Mr. Watson. We would go beck to the natural background levels 
of ozone that we had before we put chlorine and bromine in, that 
will probably take about the year 2050, correct. It will naturally re- 
cover to the background level. 

Mr. Burr. Even though there is a natural process that puts bro- 
mine in the atmosphere. 

Mr. Watson. Correct, there is natural chlorine and bromine and 
the ozone historically has come to an equilibrium. It's produced by 
the sun; it's destroyed by a lot of chemical processes and some of 
those are chlorine and some are bromine. You've got an equi- 
librium. 

What we've done by putting in more human chlorine and bro- 
mine is disturbed that equilibrium. If you took away all the human 
sources of chlorine and bromine, it would go back to its natural 
equilibrium. 

Mr. Barton. Dr. Singer, did you want to comment on this before 
I recognize Ms. Furse? 

Mr. Singer. I wanted to support a point made by Mr. Burr. I dis- 
agree with Dr. Watson, incidentally, on this matter. You asked a 
question if you were to cutoff methyl bromide from human activi- 
ties, for agriculturfil use, would the naturally produced methyl bro- 
mids increase? 

The answer is, yes. According to a published paper by James 
Butler, a NOAA scientist in Boulder, Oslorado, there is a kind of 
natural equilibrium in the atmosphere so if you remove — if you re- 
duce human-produced methyl bromide, you would incresise natural 
methyl bromide in the atmosphere. That's his conclusion, as I read 
it. 

I would like to make one further statement which is that we 
have absolutely no published evidence that I know of of any in- 
crease of bromine in the stratosphere, any bromine compound in 
the stratosphere. None at all. Thank you. 

Mr. Burr. Mr. Chmrman, if Dr. Singer can locate that, I'd ask 
that that particular study be listed in the record. 

Mr. Barton. Without objection. 

[The title of the study referred to is "Methyl Bromide Under 
Scrutiny," authored by Dr. James H. Butler, Nature Vol. 376, pp. 
469-470, Aug. 10, 1995] 

Mr. Barton. The Chair would now recognize Ms. Furse. 

Ms. Furse. Thank you. 

Dr. Watson, could you comment on the 60-mile issue? I did not 
quite get that. 

Mr. Watson. Well, what Dr. Singer is saying, if you reduce ozone 
by say 5 percent in summer, that would increase the level of ultra- 
violet ra(£ation by about 10 percent. He's arguing if the level of ra- 
diation in Washington and I^chmond is about 10 percent difference 
so in other words if everyone in Washington DC moved to Rich- 
mond, they could offset that effect of ozone depletion. 

We do know and that's probably approximately correct, whether 
it is exactly correct, I don't know. What I do know is between about 
Seattle £uid Albuquerque, New Mexico, which is about a couple of 
thousand miles, there is about a factor of four difference in ultra- 
violet radiation between Seattle and Albuquerque, New Mexico, 
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and hence the incidence of skin cancer in Albuquerque is much, 
much higher than in Seattle. 

What Dr. Singer is saying if we all move South, we could offset 
the effects of ozone depletion and that is indeed true. I don't see 
all of America moving South, personally. But the basic point is the 
average amount of UV you receive is what tells you what your 
probability of getting skin cancer is and there is no question the 
probabiliW in Washington DC Is less than in Richmond and less 
than in Florida. It's simple as that. I don't disagree with those. 
Whether the exact numbers are correct, I'm not sure. 

Ms. FUHSE. Thank you. 

Dr. Singer, help me understand this, I've looked at this group of 
scientists from all over the world, including some whose names I 
recognize who are on this and then I think about the European 
countries which are trying to restrict methyl bromide. Why are so 
many European countries initiating this phaseout? Are their sci- 
entists just not veiy good or their pohticians just not very good. 
What is the reason for them doing this? 

Mr. Singer. I wish I knew the answer. I mean this sincerely. It 
has puzzled me a great destl. I think it may have something to do 
with the fact that in Europe you have politicfil parties that are en- 
vironmentally oriented. You have the so-called Green Party, which 
plays a veiy important role and often makes the difference in elec- 
tions. 

Ms. FuRSE. Thank you. I see scientists from Netherlands, from 
South Africa, from I^nya, from France, from Germsuiy. I know 
enough about South Africa to think that's probably not political, 
but another question I would like to ask you is we know that there 
is an increasing incidence of skin cancer. Yet just a nonscientific 
observation would be that actually we spend more time inside now 
than outside. 

I mean it used to be people worked outside a great deal. I, as a 
farmer, probably spent more time outside than I do as a 
Congressperson. Why are there these increases in skin cancer if 
they are not related to ozone depletion? 

Mr. Singer. I can answer that question. 

Ms. FURSE. Then I would like to have Dr. Watson answer that. 

Mr. Singer. I think we will agree on that fact, that we must dis- 
tinguish between two different kinds of skin cancer. Nonmelanoma, 
which seems to be caused by chronic exposure to ultraviolet B and 
melanoma skin cancers, which have been a mystery for some time, 
but now, thanks to these experiments, seem to be caused by ultra- 
violet A and maybe visible light as well. So the sun does play a role 
in all of this. 

Now, all of these cancers have been increasing ever since we 
started taking statistics, that is for the last 60 years long before 
there was any discussion about ozone depletion, long before there 
was any use of CFCs so it clearly has to do with exposure to the 
sun. People do expose themselves more to the sun than they used 
to. 

Ms. FURSE. They expose themselves more to the sun than they 
used to. 

Mr. Singer. That's right. 

Ms. FUESE. Oh, really. 
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Mr. Singer. That is the genera] conclusion. I'm simply giving vou 
sort of the collected wisdom of the people who thougnt about this. 
You see this tremendous increase in melanoma, it has increased by 
800 percent since 1935 in the United States. Eight hundred per- 
cent. And it is still increasing. There's nothing to do with ozone or 
CFCs. 

Ms. FURSE. I'm worried my time is going to run out so I'm just 
a little anxious to get both of you as eminent scientists, I would 
like to hear you both. 

Mr. Watson. I don't particularly disagree with that answer. I be- 
lieve the observed increase in skin cancer has lai^ely been due to 
chanee of lifestyles. I think that change may have peaked in the 
198vs and now people are — I think now we've recognized the 
threat of not only ozone depletion, but the threat of exposing our- 
selves to sun in the middav. People are being much more careful 
with both themselves eind their children, but I believe that most of 
the observations that we've had of the increase in sun skin cancer 
probably are more attributable to life-style changes than observed 
ozone depletion. 

Ms. FUHSE. Thank you, Mr. Chairman. 

Mr. Barton. Mr. Farr. 

Mr. Farr. Thank you very much, Mr. Chairman. I think you've. 
Dr. Watson, I would like to ask you a question because I think 
you've seen the frustration of the farmers in the room and I resdly 
would like to try to get at how much of the problem is the methyl 
bromide being used in the United States. You indicated that bro- 
mide causes about one — ^the loss can be attributed to about one- 
fourth of that from bromine. 

Mr. Watson. About one-fourth of the ozone depletion could prob- 
ably be attributed to the role of bromine. 

Mr. Farr. Of that, you indicated soil fumigation was about 13 
percent? 

Mr. Watson. No. Of that, I would say of that — I'd say a quarter 
of — roughly a quarter of that 25 percent is due probably to soil fu- 
migation. 

Mr. Farr. How much to the ocean? 

Mr. Watson. The ocean is both the source and the sink so it 
plays a very critical role, but let's say that that would be half of 
It. But that's a — but that's a very natural process. 

Mr. Farr. I've heard that the Arctic ice, we agree, produces some 
methyl bromide, but you don't know what the percen^ge is. 

Mr. Watson. Agreed. 

Mr. Farr. How about biomass burning, what percent? 

Mr. Watson. That's probably about naif of the soil fumigation, 
so about an eighth. 

Mr. Farh. .Ajid how about the gasoline combustion? 

Mr. Watson. That's probably less, even less than the biomass 
burning so less than an eighth. Maybe 10 percent of it. These are 
very approximate numbers. 

Mr. Farr. Going to soil fumigation, do you know how much was 
in production in 1991 because those are the levels 

Mr. Watson. About 60,000 tons per year would be the number 
that I remember. 

Mr. Farr. And is that worldwide? 
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Mr. Watson. Yes, correct. 

Mr. Fasr. And the Montreal Protocol didn't freeze other coun- 
tries to using the 1991 levels. 

Mr. Watson. Yes. No, the Montreal Protocol freezes all devel- 
oped countries at the 1994 levels so all developed countries are lim- 
ited at the 1994 levels. It's only developing countries that dont 
have any restrictions. 

Mr. Fahh. So what percentage of the soil fumigation excluding 
the biomass burning comes from the ozone depletion, in your opin- 
ion, is from — ^from use— ^rom the U.S. farmers? 

Mr. Watson. Well, I don't have — unfortunately is what the per- 
centage of the U.S., what the percentage of the U.S. is to the global 
production for soil fumigations, I suppose the number would be 
about half, but that's a guess on my part. 

Mr. Farr. Half of what? 

Mr. Watson. About a third. Of the 60 kilotons of methyl bromide 
that are used probably about 20 kilotons per year are used in the 
USA. So the U.S. is one-third. 

Mr. Farr. Of the soil fumigant? 

Mr. Watson. Correct. 

Mr. Farr. That is, again, what percent, 25 percent? 

Mr. Watson. Correct. 

Mr. Farr. So this is a difficulty because indeed if you are trying 
to battle the ozone depletion, you're taking such a small percentage 
of the cause. And putting 100 percent of energy or 100 percent of 
the restrictions into that. 

Mr. Watson. Let me put it another way, which I think simplifies 
it. As I said, if we had a true global ban, a true global ban on 
methyl bromide, we could save 13 percent of future projected ozone 
depletion and that was just from soil fumigation. Of that effectively 
one — ^the U.S. is about one-third of the global emissions. 

Mr. Farr. And yet that is only one quarter of the loss of the 
ozone. There are other causes of loss of the ozone. 

Mr. Watson. Unfortunately, there is nothing we can do about 
the very long CFCs. There is both a U.S. domestic and an inter- 
national ban on the CFCs. As soon as we've recognized how effec- 
tive they were in destroying the ozone globally, there was both a 
ban in the United States and a ban worldwide. 

The problem with many of these environmental issues is the life- 
time or the residence time of these gases. Once you put them into 
the atmosphere, for the CFC it is decades to centuries so even 
though we've banned these gases they will still have an effect well 
into the next, middle of the next century to afTect not only our chil- 
dren and grandchildren, but great grsindchildren so we can't do 
anything about that. That is absolutely fixed by what we've already 
done. Even though we've banned CFCs, you can't do any more than 
that so they'll be there for a long while. 

Mr. Farr. Do you agree with that? 

Mr. Singer. By the same token, the lifetime of methyl bromide 
is so short that we can immediately do something about it U' it 
should be discovered and it hasn't been discovered yet that methyl 
bromide causes a problem with ozone. You see, if there is a prob- 
lem, we don't have to put it on to our children, grandchildren or 
great grandchildren. One year is all it takes. 
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Mr. Farr. Thank you. 

Mr. Barton. Thank you. I just want the record to show that, if 
I followed those torturous calculations correctly, less than 4 percent 
of the ozone depletion in the atmosphere under the best case sce- 
nario is directly attributed to fanners using methyl bromide. I 
think that's the conclusion. 

The Chair will recognize Mr. Bllbray for 5 minutes for questions. 

Mr. BiLBRAY. Thank you, Mr. Chairman. I appreciate the oppor- 
tuni^. 

Dr. Watson, I know your concerns about methyl bromide. My 
question is that are you aware that we sort of caught our consum- 
ers in a Catch-22 where we are talking about ceasing the produc- 
tion or use of this material at the same time that the Federal Gov- 
ernment mandates it for the importation of certain agricultural 
products. 

Mr. Watson. Yes, the Clean Air Act, unfortunately, when it was 
written, didn't observe that dilemma. 

Mr. BiLBRAY. So we have a Catch-22 by law. You have to use 
it if you import certain products. The other is that you can't use 
it. So de farto if we leave it the way things are right now, we will 
outlaw the importation of certain consumer products and food prod- 
ucts and construction products that the American consumer des- 
perately needs. Where do you see the answer in this basic di- 
lemma? 

Mr. Watson. I would like USDA and FDA more to address that 
because I Eun more from a scientific perspective and a policy per- 
spective and to see if they agree with that legal interpretotion. 
That assumes that there will be no substitutes for methyl bromide 
that have an efficacy that is desirable and effectively will be reg- 
istered so I think the question — I think that would be a very well- 
posed question to the next panel of both EPA Euid USDA. 

Mr. BiLBRAY. I was wondering if there was any civic data show- 
ing that we have another product we can use in lieu of it from the 
public health point of view. There are those two. I understand that 
in your recent scientific assessment presented to the working group 
meeting in Nfurobi, you made it dear that accelerating the phase- 
out schedule of HCFCs or increasing the production cap of HCFCs 
in developing countries would only have a small effect on reducing 
risk; is that correct? 

Mr. Watson. I wasn't in Nairobi, but possibly Dr. Albrighton 
may have made that. I can't vouch for what he said. 

Mr. BiLBRAY. Do you agree with that assessment? 

Mr. Watson. Yes, that is indeed the conclusion of the inter- 
national assessment. 

Mr. BiLBRAY. What is your miyor reason for believing that? 

Mr. Watson. The developing countries at the moment do not use 
very much HCFCs and so there was some assumptions based on 
some projections about what their effect would be and they are ac- 
tually in Europe. We basically suggested if emissions of HCFCs 
were to be totally eliminated by the year 2004, that's from all coun- 
tries, it would only effectively reduce the projected ozone depletion 
by about 5 percent over the next 50 years. 

Mr. BiLBRAY. The interesting thing that was brought out by Dr. 
Singer is the issue of the double-ec^ed sword, of saying we need 
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to reduce certain substances because of their long-term impact as 
the cumulative problem, and thus we need to start reducing that 
long-term impact. 

With the short life-span of this product, doesnt that give us the 
flip side that there is — ^this is a manageable issue if we respond? 
If we find out there is a chronic problem that needs to be re- 
sponded to not just nationally, but globally, seeing that the life ex- 
pectancy is so short? 

Mr. Watson. The life expectancy is somewhere around a year. It 
would still take 3 — to be honest, about 6 or more years before its 
lifetime — it is the troposphere, is it the transport time to the strat- 
osphere, so the recovery isn't actually as short as a year, but prob- 
ably 10 years or around 10 years. However, the question is what 
evidence do you WEint? 

At this moment in time the international community believes 
that both chlorine and bromine are a threat to the ozone layer. 
Methyl bromide is one of the sources of bromine and ozone deple- 
tion leads to a significant threat to human health, so, so far as the 
international community is concerned, which does not advocate for 
or against regulations, the case against methyl bromide has been 
made and I'm not sure what another 1 or 2 years would do with 
respect to studies. 

Mr. BiLBRAY. Well, there may be a great case for global starva- 
tion. What is your alternative you would suggest to the agricultural 
community in the absence of methyl bromide? 

Mr. Watson. I actually don't believe that the lack of methyl bro- 
mide would threaten the global food security. It's not used for most 
of the major grains. It is used for strawberries, tomatoes, tobacco 
and grapes the very, very high-priced commodities. Extremely im- 
portant to society and extremely important to those farmers. 

The one place you sometimes also use it, which I believe the 
Clean Air Act has a fundamental problem is it bans the use of 
methyl bromide even as a fumigant for qu£U'antine that I believe 
is a m^or problem. But methyl bromide as soil fumigants is not 
used for issues such as rice and the m^or feedstocks of the world. 

Mr. BiLBRAY. But you do agree with me that for quarantine it 
should be continued to be used. 

Mr. Watson. Personally, I see no reason to ban it. This is a per- 
sonal view, not an administration view, as long as it is not emitted 
into the atmosphere. I believe you need to have a system to recover 
and recycle it and never expose the ozone layer to its dangers. 

Mr. BiLBRAY. Thank you. 

Mr. Barton. Thank you. Before we release this panel, I want Dr. 
Singer to clarify for me something that he said. You said there are 
different types of ultraviolet radiation. You used A and B; is that 
correct? 

Mr. Singer. Yes. 

Mr. Barton. Now, the lack of ozone in the upper atmosphere al- 
lows more of one type of UV to reach the earth. Does it allow the 
type to reach the earth tliat causes the skin cancer, is that the 
problem? 

Mr. Singer. There are two kinds of skin cancer and two kinds 
of UV radiation. Let me be very precise. UV-B extends in wave- 
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length from 280 to 320 nanometers. A nanometer is a billionth of 
a meter, I guess. 

Mr. Barton. A small number. 

Mr. Singer. It's a small number. It's very small. The UV-A joins 
on to that and extends from 320 up to 400 nanometers and when 
you go to longer wavelengths from 400 to about 800 nanometers, 
you're in the visible peut of the spectrum. 

Mr. Barton. Which is what we call sunlight. 

Mr. Singer. Yes. But the sun also emits in the UV and UV-B. 
Except we don't see that. Our eyes are not sensitive to that, but 
our stdns are and that's the problem. 

In tile UV-B which is absorbed by ozone, UV-B, prolonged expo- 
sure to UV-B in sensitive individuals can generate nonmelanoma 
skin cancers which are these fairly easily removed growths on the 
exposed surfaces, usually the face, that can be removed and should 
be removed when they cause problems. 

UV-A, on the other hand, causes malignant melanoma, which is 
a very serious and deadly form of skin cancer which cannot be 
taken care of in such an easy way. The estimates that EPA has 
made in 1987 estimating that there would be 3 million additional 
skin C2incer deaths were done under the assumption which might 
have been all right at that time, but under the assumption that the 
UV-B absorbed by ozone would cause melanoma. We know now 
that this is no longer true. 

It would be a good idea for the EPA, its cost-benefit analysis to 
revisit its previous assumptions and repeat its cost-benefit analy- 
sis. 

Mr. Barton. I'm just as confused as I was, but I have used my 
privileges. 

Mr. Burr. Mr. Chairman, just one statement, if I could, because 
I think that I think Dr. Watson referenced many times that this 
is a human health cancer question that we are trying to address. 
And let me just remind those, because I am from an agricultural 
State that, in fact, our ability to grow food products in this country 
that indeed go to those countries and the world where we feed 
them. 

Famished countries could possibly be affected so ours is genuine. 
We're aren't trying to skew it one way or the other. We're trying 
to make sure that, in fact, we are going to impact the agricultural 
community that we realize all the consequences that come with it 
and I think if there is one thing I hefuxl from your statement today, 
Dr. Watson, we do have a little hit of time and I hope that we will 
move a little more slowly. 

Mr. Barton. I would like each of you gentlemen as our scientific 
experts to present to the committee for the record kind of a step 
by step procedure what causes A, what causes B, and how UV radi- 
ation gets to the earth. 

I try to be a logical thinker and I'm just not plugged in today be- 
cause of the late sessions we have had this week. I would like to 
go from what causes the problem to how it gets to the earth. 

We appreciate your testimony and thank you both for attending. 

We would now like to call forward our third and final panel, 
which is our administration witnesses. We have the Honorable 
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Maty Nichols, the Assistant Administrator for Air and Radiation at 
the U.S. Environmental Protection Agency. 

The subcommittee will come to order so we can begin our third 
panel. We have three distinguished representatives of the adminis- 
tration before us. We have the Honorable Mary Nichols who is the 
Assistant Administrator for Air and Radiation at the United States 
Environmental Protection Agency. She feels obligated to come any 
time we have a hearing, I think. I think she's been at 7 of the 9 
hearings that we've had. 

We have Ambassador William Milam, who is a special negotiator 
for Bureau of Oceans and International Gnvironmentiil and Sci- 
entific AfTairs at the United States Department of State. And we 
have Mr. Larry Elworth, Special Assistant for Pesticide Policy, the 
Natural Resources and Environment from the U.S. Department of 
A^culture. 

Each of your statements will be submitted for the record. I think 
you're each aware that it is the tradition of this subcommittee to 
receive testimony under oath. Do any of you have objection to that? 
I think you're also very aware that you have the right to be advised 
by counsel during your testimony. Do any of you so wish to take 
advantage of that right? 

Then will each of you please stand and raise your right hand? 

[Witnesses sworn.] 

Mr. Barton. Your statements will be submitted for the record. 
We ask you to summfirize them in 5 minutes. We will start with 
Ambassador Milam and then Ms. Nichols and then Mr. Elworth. If 
that's the correct protocol. The State Department is the oldest de- 
partment. 

Mr. MiLAM. I may be the oldest representative. 

Ms. Nichols. Ill concede immediately, 

Mr. Barton. I'm not a protocol person, but I will start with Mr. 
Milam if there's no objection. Ambassador Milam. 

TESTIMONY OF AMBASSADOR WILUAM MILAM, SPECIAL NE- 
GOTIATOR, BUREAU FOR OCEANS AND INTERNATIONAL, EN- 
VIRONMENTAL AND SCIENTIFIC AFFAIRS, DEPARTMENT OF 
STATE; HON. MARY D. NICHOLS. ASSISTANT ADMINIS- 
TRATOR FOR AIR AND RADIATION, ENVIRONMENTAL PRO- 
TECTION AGENCY; AND LAWRENCE ELWORTH. SPECIAL AS- 
SISTANT PESTICIDE POUCY, NATURAL RESOURCES AND EN- 
VIRONMENT, DEPARTMENT OF AGRICULTURE 
Mr. Milam. Thank you, Mr. Chairmsin. I smi glad to start out. 
I will submit my very brief formiil testimony for the record and 
give you about 60 seconds of summary, if that's OK. 
Mr. Barton. That would be amazing. 
Mr. Milam. Well, I hope to amaze. 

I want to say three tnings. I'm the negotiator for the Montreal 
Protocol. I have been for about a year. It is a very successful trealy, 
very successful protocol and I think that's really the first point I 
need to make not on in its accomplishments and you've heard much 
of that from previous speakers, but also from my own experience 
it is very successful in the way it works. It's one of the most 
workmanlike of negotiations I've ever been involved in, absent a lot 
of political rhetoric and a very workmanlike atmosphere. 
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Second point, Mr. Chairman, is one that I hesitate to make, but 
I cant — but I tiiink I should. I know this is not an Appropriations 
Committee or Subcommittee, but I have to point out that the Proto- 
col h£i8 worked very well because of the multilateral fund whidi 
was established 5 years ago and our latest appropriations numbers, 
which, of course, are not law yet, would cut our con^butions to the 
fund very significantly and make it more difHcult for us to do what 
we want to do within the Protocol and make it more difficult, I 
think, for us to achieve our objectives. 

Third point really is that we're going into — we've had one nego- 
tiation in Nairobi. We have two more left. Our objectives there are 
to carry out, really we have few m^ior issues. 

One is HCFCa, which I won't botner you with because it's a com- 
plicated issue, but we have an objective there which is to maintain 
our — the current phaseout and you're objective with methyl bro- 
mide is to see that all countries phaseout by 2001 with certain ex- 
emptions for preshipment quarantine and essential uses and I 
think, Mr. Chairman, I would leave my summary of my statement 
at that. Thank you. 

[The prepfired statement of Ambassador William B. Milam fol- 
lows:] 



Mr. ChAirmAn, I would like to take this opportunity to thank you and ihe other 
memben of the aubcommittee for the oppoitunil^ to speak to you on stratospiieric 
ozone pn>t«etion, a matter of increasing importance to the international environ- 
mentftl policy of the United States. 

In recant years, man-made production and consumption of materials that deplete 
the oeone la^ have posed tiie risk of increasing the numbers of cases of skin can- 



Lppreasing the htunan immune ayatem and damaging plant and aquatic orga- 
The i^ooal effort to respond to this threat, which knows no national bound- 
aries, centm around the Vienna Convention for the Protection of the Ozone L^er 
and tts 1987 Montreal Protocol on Substances that Deplete the Ozone Layer. 160 
nations have acceded to this sutcessfiil international accord. Under this Protocol, 
the partaes have agreed to phase out, with an extended time frame for developing 
countries, these ozone depleting substances. The Protocol has been a success be- 
cause it has, heretofore, not been politicized or follen victim to North-South fric- 
tions. Tlie agreement is a paradigm of international cooperation at resolving a com- 
HKM problem. We want to ensure it remains highly succesefiil. 

Hie wto'ld's leading atmospheric sdentiata in uior report entitled "Scientific As- 
sessmrait of Ozone Depletion: 1994' have observed substantial decreases of ozone 
during the course of all seasons at midlatitudes (i.e., 30*-60*) in both the southern 
and northern hemlBpheres. For example, in the midlatitudes of the northern hemi- 
sphere, the decline averaged some 6% between 1979 and 1994. Similarly, the sd- 
entists reported that ultraviolet levels were elevated in the northern hemisphere at 
these latitudes in both 1992 and 1993. Moreover, the National Oceanic and Atmos- 
pheric Administration reported recentiy that ozone levels for the mid and high lati- 
tudes in the northern hemisphere were down 10-20% last winter over what was 
noted during Oie same months in 1979 and in the early 1980b. 

According to the Protocol, the world's scientific community is tasked every four 
years to gather the moat current data on the eSectivenees of the control measures 
the parties have adopted. This fell, the Conference of the Parties will meet in Vi- 
enna to review the phaseout schedule for hydrochlorofluorocarbons (HCFCs), addi- 
tional measures with respect to methyl bromide and developing country controls of 
chlorofluorocarbona (CFCs). 

As to HCFCs, our position at Vienna and at the preparatoiy meeting of the Proto- 
col's Open-Bnded Working Group in Geneva later this month will be to miiiiitjiin 
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nations tue relatively small amounts of HCPCs, we believe that a freeze on dei 

ing country consumption would serve to ensure protection of the ozone layer. ^ 

a pbaseout would be better, existing demands on and the availability of funding ion 
the Protocol's Multilateral Fund, an institution about which I will say a bit i 
shortly, does not. at this time, make this a realistic option. 

CoiKeming developing country production of CFCs, there will be a number of c^ * 

ttons presented to the partieB in Vienna. Currently, the Protocol calls for a 2010 ^^ 
pbaseout We will push for a scenario which improves upon this without imposing T' 
unrealistic burdens on the Fund. 

Lastly, with reeard to methyl bromide, we will continue to advocate a 2001 phase- 
out for both the developing and developed world and a provision for exemptionB for 
essential uses, quarantine, and preshipment. 

In the 1994 Scientific Aasesament ated above, the adenttsta underscored the effi- 
cacy of the Protocol in stemming the growth of the major ozone depleting substances 
<i.e., CFCs and halons). Purthennore, the experts have also identified an increase 
in the atmosphere of CFG substituteB such as HCFCs. In fact, the Bdentists brieve 
diat the int^Tity of the ozone layer should be restorod by the middle of the next 
oentuiy if Uie parties adhere to the Protocol and its attendant amendments and ad- 
juatments. 

Ilie Protocol has gained virtual universal acceptance as a result of the creation 
in London in 1990 of the Montreal Protocol Multilateral Fund. The Fund was estab- 
Uafaed to help countries whose per capita annual consumption of CFCs was rd- 
■tively low to meet their phase out commitments undo" the Protocol. The develc^Md 
worid agreed to support the Fund because 1) assistance was limited to the incre- 
mental or "extra" phaseout costs; 2) aid was to be given only to devdcxnng counbies 
whose historical consumption of ozone depletors was very low; and 3) the amount 
of liie Fund was considered a small price to pay to protect the substantial domestic 
investments that developed countries had to make to phase out ozone depleting sub- 
stances. In effoct, the developing country recipients of the Fund, moat of them very 
poor, agreed tiiat a partnership was neceasarv to solve a problem which was not pri- 
marily <tf th^ making. The nearly $315 million already disbursed by the Fund for 
more than SOO prqjects in over 80 developing countries is expected in due course 
to remit in a one-quarter to one-third reduction of developing countries, current use 
of ozone depleting substances. Many developing countries are even phasing out their 
rriiance on such substances ahead of the Protocol schedule. Thus, a relatively small 
•qwnditure of funds has the potential of generating a large dividend for the world 
community. 

However, the current funding situation we now face poses m^jor difBculties. The 
U.S. was the m^jor force behind the $610 million replenishment (the U.S. share is 
about $114 million) for 1994-1996, But, we are now in the position of being unable 
to pay our contributions to the Fund. We may encounter further difEcultiea in the 
years to come, as the appropriation account from which the State Department's 
Montreal Protocol contributions originate faces steep reductions in FY 1996 and sidi- 
aequent years. Congress has also reduced EPA funding for the Protocol's Fund. 

Our continued ability to contribute to the Multilateral Fund will have a direct ^- 
ftet on this year's dlBcusBions on methyl bromide. As I stated earlier, our position 
in these talks has been that there should be a universal pbaseout in developed and 
developing countries in the year 2001. Our objective is to maximize ozone protection 
and ensure that U.S. growers are placed at no competitive disadvantage compared 
to other countries. 

Given the available scientific evidence that methyl bromide is an ozone depletar, 
phasing it out quicldy is the single best thing we could do for the ozone layer. This 
would assure a level playing field for U.S. growers. In support of our basic position 
for a universal phaseout in developed and developing countries, we endorse the no- 
tion of opening the Multilateral Fund to include methyl bromide demonstration 
C'ects. These projects would be fiinded from within avulable contributions to the 
d. 

Thank you, Mr. Chairman. 

Mr. Bakton. Thank you. Since you do have time, do you care 
to — is that your chart or is 

Mr. Milam. It's not mine. 

Mr. Barton. I thought it was yours. I was going to let you ex- 
plain, but we'll let whoever it is explain it. We would now recognize 
Ms. Nichols from the EPA. 
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TESTIMONY OF HON. MARY D. NICHOLS 

Ms. Nichols. Thank you, Mr. Chairman. And since you acknowl- 
et^ed my frequent appearfinces before this committee, I would like 
to just mention to you that the last time I appeared before you, you 
gave us an extension of time to respond to some questions which 
you had tendered to us in writing and I wanted to let you know 
that the answers Eire being delivered to you today. 

Mr. Barton. Good. I will read them today. 

Ms. Nichols. I am the person who brought that chart along and 
before I launch into a very brief summary of my testimony, I think 
this may be helpful in terms of illustrating the background for the 
cost-benefit numbers that were cited by the earlier panel. 

The three different charts on this one big poster ooard show you 
the effects resilly of the Montresil Protocol. The one on the left at 
the bottom there shows you the actual ozone layer or the change 
in the ozone. What would have happened without the Protocol 
phaseout is the green line headed straight down. The purple line 
that goes off is with the Protocol. 

The upper right shows you the amount of chlorine and bromine 
in the atmosphere. It's basically the opposite going up without the 
Protocol and leveling off and coming down with the Protocol and 
then the bottom line indicates what the effect of compliance with 
the Protocol is on fatalities from skin cancer. These are EPA esti- 
mate numbers, but they are based on international scientific data 
that has been published and peer-reviewed and those are just there 
for illustrative purposes. 

I agree with Ambassador Milam that Title VI recommends one 
of the major success stories of the 1990 Clean Air Act amendments. 
We would note that it had strong bipartisEin support from the be- 
ginning. It was based on strong science at the time and it's a re- 
markable global response to a threat that was perceived as global. 
One hundred and fifty nations are parties to the Montreal Protocol. 

It has been successful in phasing out halons, which were widely 
used as fire extinguishing agents and CFCs met that. Methyl chlo- 
roform and carbon tetrachloride Eu-e all scheduled for phfiseout dur- 
ing the course of the year by all involved parties. 

At the same time we can't be complacent. All nations need to 
comply with the Montreal Protocol. We believe based on the science 
that we reviewed that methyl bromide and HCFCs also will need 
to be phased out not just in the U.S., but again globally and we 
would point out that even with all these heroic efforts, ozone levels 
are not going to return to their natural undepleted levels before the 
middle of the next century. 

Now, much of what you have heeird today, much of the concern 
revolves around the important role of methyl bromide to the agri- 
cultural community and we are aware of the important uses of 
methyl bromide and are committed to working with f£u-mers to both 
facilitate the seEU-ch for an alternative which we ourselves have 
helped to fund in a smzdl way. And also to support the needed 
scheduled phaseout with time to find sdtematives in the cases of 
other chemicals that we have successfully succeeded in phasing 
out. This process has worked. 

I would only point out in this stage of the phaseout of other 
chemicals such £is CFCs, very sharp concerns and problems were 
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raised. For example, in the case of electronics, cleaning in our high- 
tech electronics industry, we were told at eibout this stage in the 
process that the industry did not have viable alternatives. 

Those that appeared possible weren't working very well, were too 
defensive. There was a serious concern about industries having to 
move to other countries in order to use those chemicals and as it 
turned out, of course, the electronics industry was one of the first 
to phaseout CFC 113. 

Now, obviously there is no guarantee that the process will work 
as well for agriculture as it did for electronics. We realize that, but 
we do believe that we have enough of a trsick record to say that 
there is no reason to radically change course now. 

However, we also recognize that there is a need for a safety 
valve, that there must be the assurance that at the end of the day, 
if the alternatives are available and that there will be the possibil- 
ity of an essential use exemption. 

However, we think that this is premature to grant such blanket 
exemptions at this time given where we are in the process of devel- 
oping the alternative and given the compelling need for global ac- 
tion on methyl bromide that you heard from Dr. Watson. 

For the U.S. to unilateralljsr signal that we were pulling back I 
think would make it very difficult for us to pursue the strategy 
that Ambassador Milam outlined in terms of getting the rest of the 
world to go along with the ban. So I would like to thank you for 
your interest and your attention and look forward to working with 
you in our efforts to protect the ozone layer. 

[The prepared statement of Hon. Mary D. Nichols follows:} 



Mr. Chalnnan, Members of the Subcommittee, thank you for the opportunity to 
address you once again on an issue of extreme importance to ovir bealui and envi- 
ronment, and to sustaining the health of our future generations. This truly rep- 
resents one of the m^'or success stories of the Clean Air Act and its implementation. 
The cornerstone of this effort was sound science driving the policy response that has 
resulted in an international treaty now agreed to by 160 nations. 

I am also pleased to say that this issue has bad broad bipartisan support from 
the beginning. The ori^nal Montreal Protocol was negotiated and signed under 
Proddent Reagan. President Bush was responsible for acceleratine the phaseout of 
ozone-depleting substances, first in 1990 and again in 1992, and lor expancUng the 
list of regulated substances to include methyl chloroform, carbon tetrachloride and 
HCPCs. In addition, the original projXMal to list and phase out methyl bromide oc- 
curred at the end of the Bush Admimstration. 



PolitJcB aside, the place to begin in discussins Title VT must be the state of 
tcience. The key scientific issues can be captured in four simple Questions: Is tl 
ozone layer depleting? Are man-made chlorinated and brominatea compounds r 



tiealQi and Uie environment at risk from increased UV-B radiation? 

The answer to the first question, despite what you may read in some political 
commentaries, is unequivocally yes. Based on both ground-based and satellite meas- 
urements over a period of several decades, we can say with great confidence that 
ozone depletion has occurred. Based on the latest review of data, depletion on the 
order of 4-5% per decade has been measured across northern and souUiern mid-lati- 

It is important to realize that this and other information doesn't simply represent 
EPA's view of the science, but is drawn from the most recent Scientific Assessment 
(Scientific Assessment of Ozone: 1994; WHO Report 37), which is prepared and fiilly 
peer-reviewed by almost 300 of the world's leading atmosphenc and health sci- 
entists. It represents the definitive assessment on the state of the science and pro- 
vides sound basis for EPA and international action. 
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'Hie Mcond quecticm is whether man-made emissioiia are the culprit reaponsible 
for depletins ozone. Based on extensive field and laboratory studies, the science 
commvinity has concluded that man-made chlorine and bromine compounds are re- 
sponsiUe for the Antarctic oiooe hole and largely responsible for mid-latitude deple- 

Do we know if UV-B radiation has increased? While we have no credible long- 
term record, we have increasing inforroation from instruments in such widely dis- 
parate places as Antarctica, South America, Canada and Alaska that when de- 
cr«asM in ozone have occurred, increases in UV-B radiation were also observed. 

Fimdlr, and most importantly, why should we care about ozone depletion? Exten- 
sive stuoiea have shown that increases in UV-B radiation will lead to long-term in- 
CTMMa In incidence of akin cancers and cataracts, damage to crops and atjuatic or- 
nnitDU^ toA supprMsion of the human immune system. Furthermore, mcreased 
UV-B will ^caceroate the problem of low-level or smog formation, a m^or air pollu- 
tion concern. The bottom line is that we care a great deal about maintaining the 
intagii^ of the earth's ozone layer. 

Tne United States and the world have made sigmficant pnwress to date in ad- 
dressing this problem by eliminating many man-made, ozone-depleting chemicals. 
As of today, production of halons was eliminated 18 months ago and at the end of 
this year, production of CPCs, methyl chloroform, and carbon t«t ends. The rate of 
increase m atmospheric concentrabons of such chemicals as cUorofluorocarbons 
(CFCa), halons, carbon tetrachloride and methyl chloroform, has slowed, and in 
some cases, declined. Scientists have proclaimed the Montreal Protocol a success. 
Nevertheless, the Antarctic ozone hole will persist well into the next century even 
lot^ oontinued compliance with the Montreal Protocol. Thus, despite our success, 
there cannot be any backsliding. Full and complete restoration of the ozone layer 
will not occur unless there is a complete intemationsl phaseout of these chemicals, 
including methyl bromide. 

We have an incredible success story to tell with the work completed on Title VI 
of the Clean Air Act. We began the process of implementing Title VI by consulting 
stakeholders. Regulations have been drafted with the cooperative involvement of in- 
dustry, scientists, consumers, and environmental intereata. Throughout, sound 
science has been the basis for technical decisions. Cost-benefit analyses were com- 
pleted and peer-reviewed. Benefits fer outweighed the costs, further supporting the 
need to put regulations into place swiftlv. 

To data, (he Aeen^ has promulgated relations to phase out the production of 
ozone-depleting chemicals, to require recycling of refrigerants as well as the labeling 
of products made with and containing ozone depleters, and implemented a program 
to review the development of safe eltematives. HCFCs, lees potent ozone depleters 
than CFCs, are slated for a phaseout by the vear 2030. 

EPA is successfully implementing its regulations, with a high level of cooperation 
from the industry and consumers. Over 600,000 tedmidans nave become certified 
to worii on stationary refrigeration and air-conditioning eouHiment and properly re- 
cover refrigerant froin that et^uipment. EPA has approvea % organizations to test 
and certify refrigeratian tedimdans and has certified 70 refrif^erant reclaimers, fiir- 
ther encouraging the reuse of used refrigerants at a high purity level. EPA contin- 
ues to wot^ with professional and trade organizations to update industry standards. 

Compliance levtis are high, notably in the refi-igeration sectors. Nevertheless, rig- 
orous inspections have yielded results in enforcement actions against potential vio- 
lators. On the dvil side, EPA has filed 106 enforcement actions, with a total of $1.4 
million proposed in penalties. Of those 106 cases, 28 have been settled, and a total 
of $94,000 coUected. 

EPA has put in place a marketable permit program tiiat serves as the cornerstone 
to its regulatory program. By allocating permits or allowances to chemical produc- 
ers, EPA can limit the volume of production of ozone-depleting chemicals. This re- 
striction in supply rations these chemicals In the marke^lace without costly con- 
trols. To date, about 586 million kilograms of CFCs and related substancee have 
been traded through EPA's allowance system. This system has successfully allowed 
lavducen and importers latitude to vaty from their baseline allotments, where a 
command and control system would have allowed no flezibility. Indeed, this ap- 
proach, coupled with the excise tax on ozone-depleting chemicals, has been success- 
ful in minimizing the cost of the phaseout, encouraging innovative, creative, cost- 
effective industiy responses. 

Since the genesis of this system, we have successfully phased out halons without 
the catastrophic repercussions that were predicted. Recycled halon is being used 
vdiere necessary, and elsewhere, retrofitted fire protection systems accommodate al- 
ternatives. At the end of this vear, all remaining dass I substances other than 
methyl bromide are being phasea out. 
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Mai^et response has been astounding. We are seeing hundreds of new, oever-be- 
fora antidpated substituteB coming onto the market. New buajneaa opportunities are 
being realized. Several industries have switched to these substitutes before the re- 
quired phaseout date. The electronics industry also deserves special mention for its 
succew in achieving an early phaseout Not only were U.S. telecommunications 
firms in the vanguard of companies that stopped using CFCs prior to the phaseout, 
but they also managed to turn the phaseout into an opportuni^ for improved indus- 
trial excellence — both in terms of enhanced competitiveness, as well as sustained 



commitment to the environment. For example, companies introduced "no-dean" 
technologieB that dramatically reduce dependence on hazardous cleaning chemicals 
and at me same time improve BBsembfy rates and reduce associated production 



costs. Satisfaction with the new processes has been so lugh that firms have formed 
a unique consortium — the International Cooperative for C^ne Layer Protection — to 
share these exdting innovations with other companies that could also benefit. This 
is vety encoursgine news. 

The benefits of uie phaseout exceed its costs by a factor of more than 1000 to 1. 
Based on several extensive regulatory impact analyses, EPA estimates that the cost 
of the tnirrent 1996 phaseout requirements will be aronndmataly $10 billion for the 
period between 1989 and 2000 and epproximat«ly $4Z billion over the period 1989- 
2076. The public health benefits fitnn reduced cases of skin cancer, cataracts, and 
other health efEects are estimated to be between $8 and $32 trillion over the same 
period (the range depends on the assumed value of a life). 



Recently, however, there have been some hi^y inflated reports concerning the 
»Mts of the phaseout. For example, the Competitiveness Enterprise Institute (CEI), 
erroneously assuming that all existing air-conditioning and re&igeration equipment 



eqiupment would have to be discarded and replaced immediately. Of course, nothing 
in ElPA'a regulations requires this. Existing equipment can remain in use indefi- 
nitely, and substantial amounts of recycled CFCs will be available to repair it. In- 
dustry has also been extremely successful in developing highly energy-efndent new 
equipment that works without CFCs. Overall costs will he ralatively low because 
"" ' .... 11 . 1.- .. enses. In fact, 

I, it will ottBO 



r building o' 

._ -hough the t , _ __ , _ . 

s cost of the phsseout to be $4 billion to this sector over a 12-year period, 

one- 10th to one-25th the $45 to $100 billion figure from CEI. 

To date, the Agency has focused much of its attention on motor vehide air-condi- 
tioning, which once faced significant challenges in phasing out CFCs. However, we 
are now very optimistic that the move to alternatives for cars will be relativdv 
smooth. First, many 1993 models and all new 1994 and 1995 model cars use KFC- 
134a, a non-ozone-depleting refrigerant Second, mandatory recycling and recm 
during service and disposal of ol^ vehides will ensure that we make the best _ . 
of the CFCs now in ensting equipment. Third, the marketplace has responded to 
the production phaseout by building significant reserves of CFC- 12 for sale and use 
after the production ban. Again, it is important to recall that while production 
ceases at the end of this yesr, there is no restriction on the use of existing stocks 
of CFCs. Fourth, the cost of retrofits, sometimes alleged to be on the order of $800- 
$1,600 per car, has come down considerably. The most recent Technology Assess- 
ment Report conduded that for many cars when when repairiI^[ an air-conditioning 
system, the added cost of shifling to HFC-134a should be under $100. Finally, the 
private sector continues to develop and test innovative refrigerants that could fur- 
ther reduce costs to consumers. Taken together, we believe that even this poten- 
tially difficult transition can and will be accomplished with a minimum of costs and 
disruption to the public. 

I'd like to turn now to the issue of methyl bromide. Unlike the other ozone-deplet- 
ing substances, whose production wUl stop by the end of this yesr, methyl bromide 
is slated for phaseout oy 2001. Because of the economic issues involved, there is 
great interest in the phaseout of methyl bromide. I want to darift; what has been 
dedded by Parties to the Montreal Protocol, and subsequently by EPA First, let me 
stress that anthropogenic methyl bromide has indeed been positively Unked to the 
depletion of Btratospherie ozone, and that substantisl progress is being made on al- 
ternatives. Let's look more closely at this issue. 

In 1992, a UNEP peer-reviewed international sdentific assessment was completed 
by over 200 sdentists, conduding that the beat estimate of the ozone-depleting po- 
tential (GDP) for methyl bromide was 0.7. At the 1992 meeting of the Parties to 
the Protocol, methyl bromide was listed as a dass I substance and production was 
fiozen for 1996 at 1991 levels, applicable to developed countries, with exemptions 
for the use of methyl bromide in quarantine and preahipment. In compliance with 
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the Protocol and the Clean Air Act, EPA listed methyl bromide as a cIbbb I sub- 
Btance in December 1993, with a phaBe<Hit date of Januar]^ 1, 2001, the maximum 
time allowed b; the statute. In this rulemaking, EPA froze production and importa- 
tion in 1994 at 1991 levels, and allowed 100% of this level until the phaseout date 
in 2001. 

The 1994 UNEP Scientific Assessment of Ozone Depletion, peer-reviewed bj over 
260 scientists, found that the ozone-depleting potential for methyl bromide is 0.6. 
The range of uncertainty would bring it to no lower that 0.3 and no higher than 
0.9. Even the lowest end of this range exceeds the 0.2 threshold that makes a chem- 
ical a dass I ozone depleting substance that must be phased out under the Clean 
Air Act. The 1994 Science Assessment states that 'Methyl bromide continues to be 
viewed as a significant ozone-depleting compound." Additional research is ongoing 
to address outstanding uncertaintiee, and to define the precise OOP, which may 
turn out to be sligbtlv higher or lower than 0.6. The Asaessment also stated that 
the elimination of antnropogenic methyl bromide emissions is the single most efTec- 
tive policy to further reduce ozone destruction over the next several years. 

Farm users of methyl bromide are understandably concerned that they do not cur- 
rently have satisfactory substitutes for all uses of this chemical. I understand and 
am sympathetic to their concern. The critical issue, though, is not whether adequate 
alternatives for all methyl bromide uses are available now, but whether they will 
be available by the time the phaseout deadline arrives. There will not be a single 
chemical that replaces all of the many uses of methyl bromide. But numerous chem- 
ical and non-chemical methods exist today that effectively control many of the peats 
on which methyl bromide is used. In addition, research on additional alternatives 
is under way and will likely result in a wide range of options. Viable alternative 
materials need not be identical to methyl bromide, but must effectively and eco- 
nomieaily manage pests now bein^ controlled by methyl bromide. Alternatives to 
methyl broioide are often pest-specific, and can reduce pest levels when used as part 
of an overall integrated pest management program. 

While not all of the alternatives 1 touch upon are technically or economically 
ready to be used by farmers, all have shown a good potential to control pests cur- 
rently controlled by methyl bromide, and are expected to be in place and available 
around the year 2001. For soil use, chemical altemabves include 1,3- 
dichloropropene, dazomet, chloropicrin, and metam sodium, as well as selective con- 
tact insecticides and herbicides. Non-chemical soU alternatives include crop rotation, 
organic amendments, steam, solar heating, biological control agents, cultural prac- 
tice*, and plant breeding. Alternative chemicals for use in commodity applications 
include phospbiiw and carbonyl sulfide, Non-cbemical commodity alternatives in- 
clude irradiation, controlled atmosoheres using nitrogen and carbon dioxide, and 
beat/cold. Altematives for structural treatments include the chemicals sulfuiyl fluo- 
ride and phoaphine, aa well as contact insectiddes and rodentiddes, and the non- 
chemical altematives such as controlled atmospheres using nitrogen and carbon di- 
oxide, and heat/cold. 

When considering concerns about the availabQity of alternatives to methyl bro- 
mide, it is important to reflect on our experience in phasing out the other ozone- 
depleting chemicals. Our success with the phaseouta of CFCs, halons, carbon tetra- 
chloride, and methyl chloroform — which have been or are being eliminated in hun- 
dreds of applications by dozens of industries — shows that tne phaseout process 



ago, the fire protection industry expressed nave doubts that sutwtitutes v. 

aviulable in bme for the halon phaseout ana painted catastrophic pictures of what 
could happen without halon to extinguish fires. As I mentioned earlier in my testi- 
mony, the 1993 phaseout of halons has been extremelv smooth, with viable sub- 
stitutes becoming available before the phaseout. There nave been none of the pre- 
dicted dire consequences. The same is proving true for CFCs and the other chemi- 
cals. There ia evwy reason for optimism that the phaseout process will work for 
methyl bromide, given the intensive research going into substitutes. 

The recent MeUiyl Bromide Technical Options Committee Report, prepared under 
the Montreal Protocol, stated that alternatives were either technically feasible or in 
the advanced stages of development for over 90% of methyl bromide uses. This 
statement does not mean that altematives are currently commerdally available 
each methyl bromide application. Many altematives need fiirther refinement and 
testing in the field for specific applicationB. But the Committee's statement does re- 
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fleet the wide range of poeaible altemativeB eziat that and can be fiirQier evaluated 
and developed in order to be available prior to 2001. 

EPA's C^ce of Air and Radiation and OfBce of Peatidde Programa are workiiig 
in a coordinated eSbrt with USDA to support thm efforts by growers to fully evaluate 
the viability of alternatives. Further, the OEGce of Peatidde Programa haa commit- 
ted to giving prioriw review to alternatives to methyl bromide that come forward 
for registration. As I stated above, the axiatence of the 2001 {diaaeout deadline pro- 
vides a dear incentive for the development of alternatives and that thia proceaa, if 
history is any guide, should result in driving the rapid introduction of altemativei. 

We fully recognize that there is no guarantee that acceptable altemativea will be 
available for all uses of methyl bromide prior to 2001. We believe that having a aa£»- 
ty valve— allowing continued production for specified essential uses where no altw- 
nativea eiist^-is an important part of this proceas. In oiu- 1993 Federal R^;iater no- 
tice establishing the phaseout of methyl bromide, EPA made it very clear that if al- 
ternatives are not available for specific uses when the phaseout deadline ap- 
proaches, we will seek an appropriate remedy. 

I intend to work towarda a solution to these concerns as we have succeaafiilly re- 
solved other Clean Air Act implementation issues. To this end, we are ready to start 
work now with all stakeholders on approaches to a safety valve that would permit 
appUcations for easential use exemptions if they are needed as the phaseout dead- 
line approacbea. This will meet the farm communi^s need to know now the safety 
valve process will work, while maintaining incentives for continued efforts to d&' 
velop alternatives. 

Before leaving methyl bromide, it is important to once again remember why we 
need to phase out this compound. The most recent Sdentific Assessment document 
states that the phaae-out of methyl bromide is the most significant policy action that 
can be taken to further reduce the near-term risks of ozone depletion, reducing the 
total amount of ozone-depleting chemicals in the atmosphere by 13 percent from 
current levels. 

There are other challenges fadng EPA during this transition to non-ozone-deplet- 
ing chemicals. We have witnessed a recent surge in illegal imports of CFC-12. EPA 
is working with Customs, IRS, and the State Department to stem the flow of these 
illegal shipments. Thus far, seven arrests have been made and four have been crimi- 
nally convicted. One of the convicted was sentenced last week to two years in prison. 
One of those arrested is on trial today, as we speak. As a result, U.S. Customs offi- 
cials are already noticing a significant decline in these imports. 

We are well aware that issuing the Title VI regulations and working with indus- 
try is only one piece of the puzzle. The most challenging outreach task is to explain 
the CFC phaseout and what it means directly to the people who own air-condi- 
tioning and refrigeration equipment. These people must make decisions about 
whether to convert that equipment to non-CFC refrigerants and if so, when to do 
that. We have had an active outreach effort since 1992 to provide such information 
to the public. We have had a multi-year campaign to provide guidance on the CFC 
phaseout and air-conditioning and refiigeration to building owners, facility man- 
BEers. and small businesses. Our Stratospheric Protection Hotline responds to 6,000 
phone calls each month. 

For automobile owners, EPA has issued ajoint consumer g«ude with the mobv 
vehicle manufkcturii^ and service industry. This year, EPA significantly stepped up 
its efforts to reach the public directly and throi^ auto technicians. Working dosely 
with the motor vehide service organizationa, we have produced new brochures, done 
a substantial direct mail effort, attended trade shows, and written artides for trade 
press and consumer organizationa. 

Internationally, the United States must continue to support developing countries 
in their transition to alternatives. Only a complete international phaseout of theae 
chemicals will return ozone concentrationa to normal levels. Continued partidpatton 
in the Multilateral Fund that supports these efforts is critical. If devdopiiw coun- 
tries do not meet reduction schedules, use of ozone-depleting substances coula quick- 
ly grow to levels that would completely nullify the billions o{ dollars invested by the 
world's developed countries in phasing out these substances. 

I have touched on several important aspects of EPA's stratospheric protection pro- 
gram. One major point is worth reiteration. We must stay the courae if we are to 
be successful in restoring the oione layer. We must continue our leadership role in 
the Multilateral Fund, meet our phaseout commitments as a Party to the Montreal 
Protocol, and work to find alternatives to methyl bromide. Thank you, Mr, Chair- 
man, Members of the Subcommittee for your attention. I would be happy to answer 
any questions you may have. 
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Mr. Barton. Thank you. I now recognize Mr. Elworth from De- 
partment of Agriculture. 

TESTIMONY OF LAWBENCE ELWORTH 

Mr. Elworth. Thank you, Mr. Chmrman. I want to thank you 
and the subcommittee for the opportunity to discuss these com- 
plicated issues surrounding methyl bromide regulation. The public 
policy debate over methyl bromide regulation takes place at the 
intersection of international environmental protection and domestic 
regulation, and significant impacts on U.S. agriculture. At issue is 
the Clean Air Act requirement to phaseout all use and production 
of methyl bromide in itie U.S. by 2001. This unilaterEil regimen for 
the U.S. is far more restrictive than the provisions for methyl bro- 
mide under the Montreal Protocol that govern the actions of the 
rest of the world. 

Afl a result of this differential, between domestic and inter- 
nationfil requirements there is a profound concern within agri- 
culture that, without adequate alternatives U.S. farmers will be 
put at a significant competitive disadvantage in international agri- 
culture and trade when the phaseout takes place. 

Methyl bromide provides highly effective control for a broad spec- 
trum of economically important pests on a wide range of food and 
nonfood commodities. The largest use for methyl bromide is, as 
many people have noted, aa a soil fumigant for intensive production 
of high value crops. The 1993/94 production values of just the top 
six crops using methyl bromide for preplant treatment was $2.4 bil- 
lion dollars. 

Methyl bromide is also important for quarantine and 
preshipment treatments. U.S. regulations and commercial agree- 
ments require that a wide array of imported food and nonfood com- 
modities be fumigated with methyl bromide. In addition, a number 
rf commodities exported by the U.S. must be fumigated with meth- 
yl bromide in order to comply with the quarantine requirements of 
recipient countries. The market values for the five major commod- 
ities exported to countries that require methyl bromide treatment 
total $232.8 million for the fiscal years 1993 and 1994. 

It's really the current extent and importance of methyl bromide 
use and the potential impacts of the 2001 phaseout for American 
^riculture that necessitate a m^or effort to ensure that farmers 
can continue to raise and market their crops effectively. USDA has 
for many years conducted a significant 2imount of research that is 
relevant to the problem of replacing methyl bromide. 

However, since EPA announced tiie phaseout for methyl bromide, 
ARS has increased its efforts to find alternatives. Spending for 
methyl bromide alternatives increased from $7.4 million in fiscal 
year 1993 to the current $13.1 million for fiscal year 1994 and 
1995. This spending supports 42 scientist years involving 46 
projects across the country. 

For 1996 the President's budget requested $13 million for USDA 
to continue this aggressive research program. In addition, this ef- 
fort is augmented by research funded by growers and the funding 
that Mary mentioned iVom EPA and finally USDA is working di- 
rectly wiwi EPA's ofRce of Pesticide Programs to ensure that any 



)vGoO'^lc 



alternatives that need to be registered by EPA will be able to act 
expeditiously to provide that registration. 

In short, Mr. Chairman, we are taking the need to find impor- 
tant alternatives for farmers very seriou^y. Despite our confidence 
in the efforts of our researchers, however, USDA also recognizes 
that there are a number of real world factors that affect our ability 
to find alternatives. We recognize that a wide variety of crop appli- 
cations spread over a diverse set of geographic conditions across 
the whole country will have to be found and that no single practice 
will substitute for all of the current methyl bromide uses. 

The bottom line is that we must be realistic in recognizing that 
the final test of an alternative is its adoption for field application. 
Even with the sincere commitment of USDA, EPA and growers to 
develop alternatives, we may still find situations where effective al- 
ternatives will not be available for important uses by the time the 
phaseout takes effect. 

The consequences of that eventuality would pose a significant 
competitive (Usadvantage for American agricultural production and 
trade especially if we do not have an effective safety valve for es- 
sential uses both domesticzilly find internationally. 

Let me be clear, Mr. Chairman, USDA fully supports efforts to 
prevent adverse environmental and human he£dtn impacts from 
the degradation of the stratospheric ozone layer. We believe that 
international environmental progress is possible through unified 
action by all countries by building on the successes of the Montreal 
Protocol. 

Our hope is that domestic poliQ' issues can be worked out so that 
we are not hampered on the one hand in achieving international 
consensus on environmental protection and on the other hand by 
possibly putting our agriculture and trade at a competitive dis- 
advantage. 

Mr. Chairman, this administration has consistently maintained 
that a vital economy and a healthy environment can and should go 
hand in hand. The debate over methyl bromide regulation offers an 
opportunity for all of us to work together in achieving those goals. 

We appreciate your interest, Mr. Chmrman, in initiating debate 
on this issue and we look forward to working with you in Congress, 
with EPA, and other stakeholders to craft a reasonable solution to 
this problem. That concludes my statement. I would be glad to an- 
swer any questions. 

[The prepared statement of Lawrence Elworth follows:] 



Mr. Chairman, thank you for the opportunity to discuss with you and other mem- 
bers of the Subcommittee the regulation of methyl bromide undu" the Clean Air Act 
Under the leadership of Secretary Gliekman and DepuW Secretary SomiiiKer, the 
Department of Agriculture has taken an active role in boUt Intematianal and do- 
mestic deliberations on stratospheric ozone depletion and liie future of methyl bro- 
mide use. Although long-standing commitments prevent Deputy Secretot? RominKr 
from appearing before you today, I want to assure you that USDA appredates tbe 
interest of this Subcommittee in the complicated issues surrounding methyl bromide 
regulation. 

The public policy debate over methyl bromide regulation takes place at the into^ 
section of international environmental protection, domestic regulation, and signifi- 
cant impacts on United States agriculture. At issue is the Clean Air Act rmuire- 
ment to phase-out all use and production of methyl bromide in the United States 
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^ SOOl. This uniUtoral ragiiiien for the U.S. ii far more raatnctive than the provi- 
^xiB for methyl bromide under the Montreal Protocol that govern the actions (^ the 
*^t of the world, in particular it* proviaioo* for enmitial tue and examptioDa. As 
^■^vsult of thia difforential between domestic and international raquirementa there 
■' a profound coneera within agriculture that, without adequate altemativee, U. S. 

oaers will be put at a aigniflcant competitive disadvantage in international agri- 

^=X^ture and trade wbnt the phaaeout talces eCEact 

It is the significant impacts on American agricultural production and trade from 
C^lean Air Act regulation of methyl bromide that have made thia issue a high prior- 
i.-tv within USDA. Methyl bromide provides highly effective control for a broad spec- 
'trum of aconomieally inwortant pests on a wide range of food and non-food commod- 
ities. It iMwidea a r^iia and complete control of ~ " " ->^^- "■ -^ ■ 



of pests, mostly within 24 hours of 

itities of matenal and, when applied 

rly, does not leave resi£ies of a tozicological significance. The compound is 



eaq>oaura, fbr fiimigation of Iwve and small quantities of matenal and, when applied 
1__ J . , i«Bsidues of " ' — !--'--■--• -= — -■" '•^- -■ -■- 



tioa, tdmber and artifkcts) i 
-v^iriety of organisms a 

t>odes. fiingi, weeds, bt ._. _ . , 

supplication have led to its important role in pre-plant use and as the treatment of 
cxioice in a number of situations. 

Th« largest use for methyl bromide is as a soil fumigant and for intensive produc- 
-fcioa of him value cnms eudi as strawberries, tomatoes, cucumbers, peppen, melons, 
BUoA e^^ant The 1993/94 production values for these six commodities using methyl 
bromioe ^preplant treatment were S2.4 billion. In addition to these six conunod- 
i.«ies, a 1993 USDA assessment report showed an additional 16 commodities for 
^wlil< li methyl bromide was also important in their production. 

Methyl bromide is particularly important for quarantine treatments because of its 
^rfltetiveneas against a large variety of indigenous and non-indigenous pests and be- 
^^uae it can be easily ana economically apphed to both small and large shipments. 
XJ.S. r^ulations require that a wide array of imported food and non-food commod- 
i.ties be fiunigated wiUi methyl bromide as a condition of entry. In addition, a num- 
'ber of commodities exported by the United States must be fumigated with methyl 
liromide in order to comply wiui the quarantine requirements of recipient countries. 
.A critical quarantine use of methyl bromide to U.S. agriculture is its role as the only 
Xiractleal emergency treatment to move commodities out of areas quarantined for 
«>utbreaks of exotie peat insects such as the Mediterranean fruit fly. 

Agricultural exports consistentiy make a lai^ positive contribution to the U. S. 
iMlance of trade. The USDA Economic Research Service's statisticB for the fiscal 
Tear 1993W showed the value of U.S. exports to the world market for apples, cher- 
Tiea, peaches/nectarines, and strawberries was S650 million; cotton, $2.3 biUion; oak 
logs $130 million; and walnuts (in shell) $86 milUon. The export market values for 
theae commodities to countaries requiring methyl bromide treatment totalled $232.8 
milUon ($101, $106, $24, and $1.8 milBon respectively). These market values ex- 
press the overall dimensions of toade in these commodities under current conditions. 
Stored agricultural food products indttde a wide variety of dry fbodstufis, prin- 
cipally cereal grains, dlseeds and legumes, grain products, dried fruit and nuts as 
wil as durable products such as, timber and timber-containing products, and var- 
ious artifscts. These products are often stored for long periods of time and are treat- 
ed with methyl bromide for control of a number of domeatic pesta. Insect and mite 
peats can bread on these materials during storage. Pests may also be present at 
time of harvest, and persist in storage or during ^ansportation. Control of pests in- 
festing stored commodities is essential to keep commodity losses to a minimum, to 
maintjjn quali^ and prevent damage, and prevent the spread of pests between 
countries. In 1993/94 the estimated value of (Lied fruits and nuts alone was in ex- 
cass of $4 billion. 

Structural fiimigation of food production and storage facilities (mills, food process- 
ing, distribution warehouses), non-food facilities (dwellings, museums), and trana- 
p(5t vehicles trucks, ships, airoraft, rail cars) are very reliant on methyl bromide 
for control of a large number of pesta. It is used either on an entire structure or 
a significant portion of a structure. Fumigation lb utilized whenever the infestation 
is so widespread that localized treatments may result in re-infestation or when the 

and the potential ii 
necessitate a m^or i 

_id market tiieir cro[_ 

and expertise, with the support of Congress and 
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USDA's Acricuttand RbmutA Savin is „ 

throu^ FMBawh OO a vaiietr of ap pwc l wa wtaA indode; 1) new cultural prac- 
ticas, 3) imprmwl bast-pbiit lawManra to patt and (fiaewea, 3) tBological control 
Byvbiraa """g *i«»«<w»»i i kiwaga mitoa, and 4> lata bannfnl fimugants. For 
poatharvest treatnmt. a Hauati » tB banc iimaliM"'! indoda: 1) creation ^ peat- 
tne aaricuhuic aooaa. 2> pfaracal bcIImA nd ai bat «■ oM treatmoit cr atmge 
in momfiad atmaapfacaaa, and 3> alta 



potential for uplaiim netlqd b 
Asuxf (GPA> aniKMiMd tlw liiMeam tr BElliH >>ton<)^ ABS inciMsed ita efiorta 
to find ahmtatma. SpendisB fa- nwthTt te^m^ ahentatma incnaaed from $7.4 
milUoD in FY 1993 to the nDnnt S13.1 ■dDam in FY 1994 aid FT 1996. lliii 
apendins sopowts 43 rrr-*-'- jaajra ia »ah« i ag 46 unyOa - In adrtitinn, ABS has al- 
konted $512,000 in ^Anumial caapcnane i>aiaiiJ> ^ j ^ t Ltm witfa Mate nmmsitiea 
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Mr. Barton. Thank you. I want to thank the panel for all being 
-within the time limit we appreciate that. 

The Chair recognizes himself for the first round of questions. 

Ms. Nichols, I don't want to belabor the point on your charts, but 
■the previous panel indicated that there is no model currently in use 
"that can preaict the future with regard to trends in ozone and yet 
your chart very confidently predicts an increase if we continue to 
myan out, if Vm reading it rignt, the next 60 years. How do you rec- 
oncile that? 

Ms. Nichols. The source of this chart is the science assessment. 
3 listened to the testimony of the previous panel and I believe that 
'they were responding to a question about a more complex kind of 
snodeling of individual compounds, but that this was the consensus 
-view about where the overall levels would be without actual 

Mr. Baston. I'm not going to aivue that it might be a consensus 
'view, but based on what they told me, I would argue that it's not 
based on a model that actually has shown that it can predict the 
future. 

Ms. Nichols. That is— I won't dispute that. 

Mr. Bahton. ok You testified in your written testimony that 
the EPA is veiy willing to make exceptions if there are no alter- 
natives for methyl bromide and the committee is very appreciative 
of that testimony. I want to read you a comment from the Deputy 
Secretaiy of Agriculture back in 1993, directed to Carol Browner on 
essential uses. 

It says if methyl bromide is listed as a class one substance pur- 
suant to Section 602 of the Clean Air Act amendments, and its pro- 
duction consumption is phased out, EPA does not have the autnor- 
ity to allow continued production consumption of methyl bromide 
under the essential use provision of the Clean Air Act. 

Section 604 of the Clean Air Act authorizes the administrator of 
EPA to allow the production and consumption of certain specified 
class 1 substances for certain specified essential uses beyond the 
date of termination of the production and consumption of specified 
substances. Methyl bromide is not one of the substances identified 
in 42 U.S. Code Section 6761-C, which the Administrator of EPA 
may exempt from the termination of production and consumption 
because of an essential use. 

So those of us that are not imxious to ban methyl bromide are 
very thankful that you're now willing to look at an exception for 
essential uses in agriculture, but according to the Deputy Secretary 
of Agriculture, Mr. Rominger, back in 1993, you don't have the 
legal authority to do that. So is this another example of where 
you're willing to do the right thing, but we need to change the law 
so that you can do what you want to do? 

Ms. Nichols. Mr. Barton, the letter from Deputy Secretaiy 
Rominger indicates his view and I presume it's his department^ 
view about the interpretation of the Clean Air Act does not rep- 
resent the EPA's position on the interpretation of the Clean Air 
Act. 



ment 



I have not sought nor do I have to provide to you today a state- 
ent of the EPA s legal authority in this matter. I have consulted 
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with our Office of General Counsel about the statement that we 
provided to you today and they have indicated that they are willing 
to work with us to develop essential use provisions. 

Now 

Mr. Barton. We are appreciative of that. I'm not dispfu-aging of 
that, but we do have one legal opinion from the distinguished gen- 
tleman to your left's agency that good intentions are just that. And 
that methyl bromide is not one of the substances listed that can be 
exempted £uid I mean obviously we could get 42 U.S. Code Section 
7671-C and read it and see. If in fact the Department of Agri- 
culture's opinion is correct, I would hope that you would allow us, 
when we ao our reform bill, to work with you to provide the legal 
authority to do what you say you want to do. 

Ms, NICHOLS. Well, Mr. Chairman, with respect to every other 
compound that was listed, there was a precise set of criterion fac- 
tors for essential use exemptions and we believe that that's how we 
ought to approach this issue that whether EPA itself exercises au- 
thority or whether we seek additional authority through the Con- 
gress. Either way we would need to have a set of carefully crafted 
standards and procedures for doing that and that we need to have 
a process by which those can be developed just as they were for the 
others. 

We at EPA are committed to moving forward to initiate that sort 
of a process working with our colleagues at USDA and obviously 
with our stakeholders to try to develop those criteria. 

Mr. Barton. And before I recognize Mr. Wyden, Mr. Elworth, do 
you on behalf USDA concur with the statement of the Deputy Sec- 
retary several years ago in this area? It's still your department's 
position that there's not the legal authority to grant the relief on 
an essential use basis. 

Mr. Elworth. That was the statement of the Department at that 
time, yes, sir. I am certmn that it got clearance tnrough our gen- 
eral counsel's office and through the entire department. 

Mr. Barton. Could you provide for the committee if it continues 
to be your department's — I mean, obviously general counsels can 
offer different opinions at different times so we would like to have 
for the record what the Department's position is today. 

Mr. Elworth. OK. I would be glad to do that. 

[The information referred to follows:] 
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DEPARTMENT OP AQRICULTLtRE 



Honorable Joe L. Buion 
United Slates House of Representatives 
2264 Raybum House OfTice Building 
Washington, DC 20515 

Dear Congressman Banon 

On August 1. 1995. 1 leslified before (he Subcommittee on Oversight and Investigations 
of the Commerce Committee at a hearing on the Implementation and Enforcement of the 1990 
Clean Ait Act Amendments, focusing on the Title VI provisions relating lo Stratospheric Ozone 
Protection. At (he hearing, you asked whether the Department of Agriculture continues to hold 
the opinion expressed in a May 17. 1993, communication from Dqiuly Secretary Richard 
Rominger lo Environmental ftotection Agency (EPA) Adminisinitor Carol Browner as to the 
EPA's legal authority foe granting essential use exemptions for methyl bromide under the Clean 
Air Act In answer lo your question. Ihe Department has not Ibund cause lo revise the opinion 
expressed in the May 17, 1993, commenis. 

le if you or other members of the Subcommillee have 
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OEPAKTMENT OF A«RICULTURK 



TlK Hooonble Carol M. Bivwaer 



U.Sv Environ nigTa l Protocuon Agency 
401 M Street, S.W. (A-lOO) 
Wad^tgun. D. C. 20024 

Dcv Adnioistiittr Biowim: 

Thii Icoer it is reqmue to the U.S. Eavlnniiieatil Pmeoioa Agicy'i (EPA) pnponl to 
dusUy methyl bnxnidB u ■ Qas I oB»e-de{datiiic subtBiiae «1iidi <miilc! lenlt ia hi 
lEniuiuiknofpfodnctionaiKlccnsiii9tioamtheyar2000. Hie praponl wu puUiihed in Ito 
Fedenl RccuNt on MkgIi 18, 1993 [58 Fedcnl Resiiier, 1»14, Maidi 18. 1993], and the 
eomment period wai egHwded to May 18. 1993. TbeaecoBimcmtaiepKKidedoobefaalfoftiK 
U.S. Dqnitmeot of AgricDlmra. 

Mediyl bromide is veiy trnpoimot to Uniud Sues agricuUun. It is used widdy as a soil 
ftnnicaiii and in post harveR and quanmme tmuneats to coaoal a vaiieQ' of pots on moDerous 
cnpi. For many umi dwn an no aluuiive chemicals or other viaUe Matmeat opkot for 
iti iqdacenent Tlie loss of metfayl bromide would be Gosdy to iodividul agricuttural producen 
and to consunxn, thus having a detrimental iinpTT on the U.S. coooomy. 

USDA hu been dosidy fbUowiog the issues "«^"H with danifyinc methyl bromide as an 
ozone-dq>letiii( chaawal imdcr the amended Oean Air Act (CAA), an actioo irtticb would 
require its removal fna ptoductioa and use. USDA recotmus the impottaocc of pntectiiig 
itiatoipberic oiooe, but we bdieve diat the dadaoa prxess en metliyl bromide's tbtm use in 
agricnlture wooM benefit gicady boo having better iafbnnatica. Hett^I brooidB atfccts a 
broad domeaic and intetnationalconiiinndty of users, and to spite of over 13 yean of iawgjvB 
lesHTch efforti, we have been immwrstftd in finding efficacious and saft alMnatiws. 

USDA 'I primary oooctnuT^ardini the proposed rale include: 1) the faagile sdeotifiG data base 
which is bdng used to support nwtfa]4 bromide's role in dc^edng the oa»e, 2) d» economic 
intact to the U.S. agtlcultuial economy of banoing or pharii^-out the ma tf methyl bromide 
hi absence of viable alteraatives for post harveo/quanoitne and soil fuiaiiatiaa uses, 3) the short 
time period (mnoumatdy 6 1/2 years) ft>r devdopiag alteniativcs, and 4) die ne^tive impact 
Its leowval would have on intenutiaaal agriculiunl tiide, particulariy the U.S. imports and 
exports. Our qMciflc oommeots are included in tbe atocbed documents. USDA Conunenu ca 
the Proposed Rule on Methyl Bromide and The Biological sad Economic Assessmoit of Methyl 



A repoit ideaied Irom the Department of Eoergy (DOE), Oflice of Energy Reicaich, entitled 
'Overview of the DOE AcmospheriG Chemistiy Prognm'i Ozone Fnjea', Amber substandaies 
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flxwe of the United Wiiie« En * tnMm wttnppin'> S ckQlifl c Ai«etnaencftad. Howcvw, Uke 
dwdflciiioo aadi MdBf ttc M oo tt iri P imm u l> DUcwco yiiirt ftttiiwdittMiBiMufSgBPt ftf 
Ifrrjij/nt ontiagad tetneoBBModMlfluiidditiDBil dutanMsdHi Kctariiy dMOMnjnw 
of ■■■■ jrtJiMy We ••-^^•• " 4 dnt EM hn thb iaftmwlQii nd will nka it btto condchotkn 



b vinr of the UNEP HMn^Bt npoR, iha iMMi DOB docnmHt, ud the wikMi ujaea by Ihi 
PvtKf K) be Pmuuil n Copnhi^BB, USDA fteli ihit Ae bob ippnpnftie couin of wkn 

ttorakte. WewouUcBa»i(eEPAiDjaiaaieodMrtetiHlodi*PieiMolaDdattnnthM4 
Ib flnm hod w«f^*i"w» —ity i* f If I hwl frnt nnr tht twnt trfff J'Vi lodvi^r tte **i***^ 
' paitia CH b« bedw KTKd by iBviat niad idKKo M Sm Imbi for onkiiif 



■H»v|»iW ietul«Wiy 

Sbould EPA pnoeed with danifyinf a«h]4 branlde at a Oan I «*kbiuc ad In vImv of to 
lidc of allKBidvM. partJcalHly fi» qnanKiDa, we bdievc Ite it ii inpentive Oat Ito ptopoaad 
ig minai io n dale flgr pndoctioB and WMiuaf<lon be in tte year 3091 (the flin Mwn yean 
B dMeqnaBtioHBfanjiBWidofthepwpOMdywr. 2000. Alw. it ii mtOBly that abenattvet 
11 be anOiUe bafafe die yen 2001 , and we Bnogt)' <Boeaa«e ao iaieriai CUD in pndvctlon 
iaviaa ctae 2001. 



We qipnciaie die opporamiiy lo coeuieBt oa tUi *nTftF. nd I would be plaaaed lo diicun 
tbeae and oihar inue* mrowdiog ddi inpemM matMr. 
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UJS. DEPARIMENT OF AGRICULTURE'S 

COMMENTS ON 

FItOPOSED RULE ON 

MEIHYL BROMmE 

• FESEXAL REGISTER 15014, MARCH U, 19«3] 



iNntODucnoN 

TlieU.S. Depntmcataf Atricnltine is pkucd to provide comnNtiUoa ifae U.S. Env if a on wMal 
Pmeclioa Ageacy'i (EPA) prapoKd •cDou unila [be aean Aii Ad (CAA) n dasnfy raetbyl 
bromide a* a CU» I osoo* depietint chaimcai with a lubtequent nundatory Knmmtiao of 
pndoctioD and couumpiiDD by [be jtat 2000. Maby] bromide ii voy impoiunt to UaAed 
StUei acikalnm, and it ii widely i»ad as ■ Kil fumigani and in poft baivesi and quanotiiie 
OOBiBiiS to cootnij a vanety of pem on autaaout crops. FOr many lue* tbov an no 
alHnanvc rhrtrAraU or tuba viable ircaBneni opnoiu for its replaceaiein. The loa of Drtbyi 
bnxmde would be eosly to iodivldnal afiicultunl produccn and to cootufflcn. tfani haviac a 
deoimesBl impact oa tbe U.S. i 



g tbe tnupm e d rule include 1) Ibe fragile KieotiSc dat» base 
which u being used lo suppon methyl tnomide'i rola in ikpjtnpf tbe ozooe; 2] tb« aeoao mk 
impKt to the U.S. acncultanl indusoy from btniung or phaiins-out the uib of metliyl braoude 

tine penod (apptonmately 6 1/2 yean) to developins alteniaiiva; and 4) [be oefttive intpact 
is removal wtxild b»e on uucnaoonal acncultuial trade and (be U.S. asncultunl ecodoay. 
We believe thai thoo are iniuflicieai data m uppon tbe pi opoae d actioa od methyl bnmide at 
this liine. Our coocens are addrexjed in tbe fbUowing paiaeraptis. 

1. 



The June 1992 UniM Natuo'i En vireomcnt Frosiani (UNEP) Scien[iSc AuenmeBt Update Ar 
methyl bromide RaKd unequivocally that 'TbB cuiicni Rate of taeaaHc lowwledge "™-»™'"t 
broonde compounds is Ibe atmosphere ii consderebly leu developed than tbe coRwpaodiiv 
undenandins of chlonne compounds.' The document was pea icviewed by many of the 
worid's leadini atmospbenc taeittuts wbo unaaimouiJy agreed Uiai tbcre are many uaceraintiei 
associaad with the laence reland to die OOP for meihyl bromide. Thoribre, tbq' identified 
and ttrtTin mended numerous lushest pnonty. near-term researcfi projects ibat would enable 
tignificant impiuvtmeat over the tiext few yean m Uie undcmandmt of the role and twnea of 
[oelbyl bromide in ozoe deplcnoo. 

Ai the November. 1992. G^penhaecnMcetint of tbePamesioibeMootiealFoTtoGtil, tbePirtie* 

took the recommendaooni by the Saeoce panel into conudeTaDoo and concluded Ibat gtvoi Ibe 
paucity of data to support an ODP and the imponance of the compound ID aghculBtre worldwide. 
DO IcNvl of phai&oui can be jumfied ai this time, loxte^. tbe Paraes acreed to liH methyl 
bromide wttta and ODP of 0.7 ai a 'best estimaK' and conduct an indqith study iwar die next 
two yean. The data will be reevaluaMd at tbe compkiiaa of the ibidy. 

A Tcpon released from (he Depanmem of Eaeixy (DOE). Oflice of Enerty ReMHch, eatilled 
'Overview of tbe DOE Atmospheric CbemiaTy Pni^am's Ozooe Pitqea*. fiatber "*— — U*-! 
OUT cooconi reganling (he tnore itnpoitant idenniic uncenamties asKKiated widi ttt tlobal 
ozooe issue. Tlie DOE r eport sates that *Id particular, we are unable to predict with confidetice 
tbe ozooe-deplEtioi) potentiaii of exutios balocaibons. replacemou halocaibons. and idOMi 
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ocbd mdusml a 

of tlM UoiHd Ntboot Envmomeat Pngnm't SHwniBc A 

ibe Momnal PratDooL DOE ■— "f"*** ths Ibe itaa an mcompkli for 

w« uu d t/ni pd itui EPA bu tbis nfonni&OB ind wiU ttkft ii imo **""*'**" **'^ 




e UNE? usmmedt rcpoR, iba ranm DOE Rpoct, and tbe aoioni ata by tbe 
PiuKJUri IB Capenhicca, USDA fedi ibat tbe daa do bm aippatt etat^ying 
UthutuDE^ We woaldcDeaunce EPA njoa tbe oibv Panto UttaePmoool 
iberenth and coopRheBflW nudr a camed out ova Ibe DBt twt jwan 10 BD 
tbe eusag data ppt. Wc believe ibat all pareo caa be bo^ xml by bavisf wodd Kince 
OB wtncb n base impon an i deoson lucb ai widi mobyl bromide. Oaoa ttaeae daa ate in aod 
evattand apprapnaic legulatDcy dodakmcaD be made at ibaiiiiiie. 

Sbeuld CTA proceed wiib duBfyiuy netttyl bro mi de ai a dait I r^yt i "" BDd in view of die 
lack of alteraaavct. paraeularly for q uatinaa e. wc believe tbat in impeniive Dim die pfopo ae d 
tannuoai due far pnductioa and eoatumpooa be la lb* yvr 2001 (tbe hiD M««n yean 
nbiequeai to baant) issead of ibe fnpoted dam. ibe yor 2000. Al», it if OBUhely Out 
alMnanvcs will be avnlabla betes Om ytai 2001. lod we nraotty enoomafe no oiii ia umi 
tor mediyl bimude before ibe ■"—'"" y nrimnuioa due, 2001, for p rod u ctioo and 



■fcb cflon, i;SDA w 

loencb anet. Tbese are: 1} tbeEroptMptMncicowvalpnoeet. 2] umo^behcieswvalaiid tbe 
laB of tvTtntaoa of m er voir ipeaei lacb ai bydrega broa u de (HBr), and 3) quantificatioa of 



v egc anoQ- AJthnujh tre no data bavc tMea compiled ax p r u e oi Id ooofiim tbeas adduiDDal 
removal pcecena. die 1992 UNEP Scieaafic AuetSDcm Update idenUtled di^ at bifUy 
tuQeativo ifaai tbeae ii ru i jhnnKli tpay be picxat Jftrt u neaimble quaoiitiee. If Ibcae 
ccnpouDdt aie picKnt. tboc would be Icn bnxnuK ivatUble BO dqilctE onaK. Tbe UNEP 
1992 Sci^aific A Mem nc p i't ewimipd ODP far mediyl bronnde it baaed oaitaeanmnptiailbit 
lU* pathway It iBO. Model takailannni by Poolei and Sm wtod assume* appnninialdy 10 
paneu of die BtO + HO] (tacdoo proeeedt to HBr can yield ao appradably lower ODP fbr 
■nettijl bfwmda and in cenam casn lot tfaae 0.2. 

Tbe ocaas aic considend lo be tbe major oaiutal lourcea tor luatFfl brwBide, aiid USDA 
Sfontly nit^oro tbe trmmmfiKlanoe by ibe UNEP SaeDce Asscwnfoi Panel id quamfy die 
lowls o< mettayl broaude m ibe aiiuui|jliaie wiitcb occur from imutal and antli f op o|uii c towca*. 
Cmmtly, USDA UooQduaia(nKarc& on technolostes to quanmaie and tedncemetbyl bromide 
from acncultxtial emissuvi. While we afjee ibat antbropoeenic emmuits Tl K^Kt bi 

redocaoa of maa-midB Kxircea would 

v of tbe quanneea "^ i **^ bunt naiina] u 

2. POST HAKVEST/QUARANTINE 

Methyl brannde is one of ibe few famipim i^ fgf jaita dtsmfeKanm and is Ibe fumigaiit of 
dwce because of is ease of use and tbe telaiively ibon time miuired for fumifaMD (2-24 
bom). [I u 1 bioed ^ectnim. poMDativafiiinignit wtncb cooB^moKiiuaGit, plant dueatca 
ocaamdet. and weeds. Matty commodidet become infested and omit be fumitated, not caly 
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to protect the commodity Erom iniea pen but ibo to pmoit Mcoodaiy effecn owed by ftatt 
or othB- mjaoarpuiuiiu. Th« impliaiioai of tbe lofi of OBtrfi bnodde •loridwide wiAen 
availability of tuitable md tcODonacal altmncivc* ve wvon tat both d«w*to{Nd ud devdopisi 
couiines. Such ■ loii wnuld have implicatiocu for iatenMliOiHl coBBwn both from tta 

nquiRtiMnii tot qutmutoe DturacaK. Qtunatine OMiiiMati nc tirti g nnrt to CECctndB ipeaBc 
poa from Gountna not bavmc (bat pcs(i}. Mmy of tboecommodiiieiinof UghvahMMd 
becMM evta Don valuable with value Kided co«a. Time are no other chesticalixviiUilettut 
provide tbe ittyseal aod dMmial chuactehitici of methyl bnmidc (hat wvoid inite tbctn 

I. The tmlyochgftmidgaiil available iiplw^ihine.prindpilly 
a nitible ahmiavc for maay aciicuUuial oonmodibei 

cooirol. Indu«ne»wch«ib>driedlh»HliiflB«Tyawd cp «Bdtmoof Wiii gia n Btiin«»ofkBihM 

day fumigaooo tune would auie a kvcr reducUoa of prooennt dBdcBcy, tilminaK maiteti, 
and have advene eoooomic eamqaaxa for (be udititiy. AJtboogh altcnativei are available 
for a few conunoditira tbcy tn accempanied by hi(lia' ipplicaiioa ooni, man limited 
luefuloeat. leaEnlly ilowcr actiao. and nquue > high level of tecimical K^Mieation which it 
unavailable u maay devdopiat countnet. 

taiBble alictnativ* quanoime oeatnisn prcceoef include cbcnical fumttaatt, « 

taiecitnwthrcKuIaian.tao(wi]Erdip, bmair. coldm 

oonduciBd on aU altcnanvei. To dale, ihey are uied on a limited » 

DMAUaesi. gCDcnlly llawa araoa. and m^uiie a hieh level of techaiod wphigtrarioa wtaidi ii 

untvailabk ia many dcvdopms counme*. 

PoBible altenativcq uataiKin e u e a t m eot proo 

inMO tn7w(b teeolann, htx water dip. hot air. cold en 

cnodunnl on all alienwives. To date, tbey are ux 

pnmanly nopical fran from devdopuis coinitrici. OfUa ifaey requite d 

at raqum ipeoalued w im p niwir and hitUy trained penonocl ■> uie effectively; n 

high levels of energy. Phyiical altonanvca are lAyntoKicB) many fruin and veptabletba 

they do DM lolBnta (be extreme beat or cold (emperattirea neo ewar y to control the numBout 

quarantine petti. Ptaytomndty will itsult in reduced ibelf liie and mariBability of ibt 

CCTtunodity. Once a creamieot u developed, appropnaie fuUioet mua be developed and buili 

to handla the volume of commoditiet. 

Wherever potable, aiuniaiive nratmeott are lued; however, voy few commoditiei peeaeady 
cnved witfa methyl bromide can be Mdt&aonty treated wifli [iii a ni or pKgeeied aberaauve 
proceuo. Further, uu unlikely that any can be developed, lagtstered and opeatiaBBlty in plaea 
ia (be itexi 3-7 yean. DiThnoi tempcraiuie ihretholdi among difls^ inieei tpecaea «if dw 
ame loiut mandate itaai tnanneaa be developed for each tpedei. Foreicamplatinccad>]ta>e 

hav« bees found do be ncaablt with a ptiyncal proceat. No fiimi^nii w«r« liaand to ba 
accepable indudini phofplnne, ettaylcDe oxide, tulfuryl Qoodde and Dumetom other ortanie 
compoundi. Hot water treatment provided the beat pocnbility ai an altonanve. ReKuch wai 
undertaken by I^SDA. vanow umvenuiei and pnvam uiduttiiet m the U.S. and t h ro ugh om be 
w^xid. It wat found thu becauie each ipffifi of a quaiaotme rnt and e^h vaikn of manco 
have diffcnm 'inpfi a Ttif ''""tu'Wi. icseerch auK be performed mdivulually on BKh pest and 
naoco vancry. None of ibcM pfaytical p ro c eMei can be ued on man goee '-mahitng liiiaal 
feeden (i.e. mango leed wtevU). For wma cocnmodiaci treaied in quaiaoliae witt methyl 
titcniative it feaiihle. ndiaooa toaj be ccDodoed ai an a limuml ve. 
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number of our ndidt pannm, eg., Itpaa, Naw Znlind. nd 
wannct thu thu lituuion will ctani*. li ii likdy Ibu w ilmiiii il 
r yiinBinnff will roquiic a ffwnbtmfKW of tmtiiMa& or a lytfcou ip p ro t tii 
SBlflsly ihtt teM lUtniihvs wiU be eapabk or hndUng itM inqnR or eacpoR 
Ml ibe time ekoMats la oiacidc wub ifae ibon ibdf-Uh of owtt periibibia 



quumbiiB or poB turven nunKat for owojr isiiciiltunl 

etponid from the U.S. Tlie quanstaw tnumeot* ne ncphnd by r^ulabomof 

tmtnxat witb our tndni panaert evea ■flar ibc 




u TUfe fonn S3.006 to S3,390 imllioa ov«r fiva yean. OwTDpemat oTU.S. 
pcoducer gams accHK frmn ptums. Ettunand total U.S. coonmer lonct nnfs farm S4,6U to 
S4,997 miUica. 'n*''"""'^)' ^ p>*f».nfi-j»...mMTtn..n..n.Mtnt«it.rfm[f.p..., pjwJiM, 
nd Doctahnca. Anidditioaal 1« to ISpmaotof aUcooiuimknncaabaaiinbiiladloirtuiu. 

Sewcfdy icstnctiiig methyl brotnide fir quanntina uki would have a oetaiivc eflbct oo die 
UntlBd Slun baUaoe of tndc lod mde |Mniy widi Ibreisn oouathei not bound by tbe CAA 

Stnet ud oibei tonisn iiaifeeti requmst treamMm. bu we would oot be aUe to capon to tliem. 
TUi advant^e would enable tbem to nkc away loa| csablithBd oiariEti beouiM we do not have 
die Beau to pnnide quanotmc Mcuriiy. 

USDA ti9pan eflbrti to noomace ii iiiiili on neydiat methyl bttnnide or tnii|«it lad 
dcauuuiuiof Ibecbcoiicalal^uw. However, cuimt availaUi ncyclinc Kfaemea no witabto 
only for labentoty icaU lue. Thaa an no ncydinc techaolociM available far quaiantiDe 

(iar a rBTigiri gf thewrptioopioceMiapacUaf andgadng. aDdacMnon tegnireaieDtilbrftwh 
pradtxe and mrMry ttaek. Should reteeich produce pnoical recycling methodi wiaUc tor 
aciiculiunl uas, recycling win be quickly adopted both for « 
raliaace or requreioesa for dieae piKtvet mutt be telaied to availability. 



3. SOIL FUAaCATION 

Bued upon i tuvey of tte Sum to deienniDe die moit critical uws of methyl bitmide, and 
'whw t b tWMM ottiitTad.USPAcoadiiatdafocuaadioil ftimip iiBBa awn ment dial accounted 
fbr ^pRBdmaaly 75 perceat of tbe agiicultnial lUes of mettiyl bromide in Ibe Uaiwl Siam. 
Tbte mdy (jee atmcfamem, Tbe BiolociE and EcooMUC Auenoxm of MCdiyl BronidB) includes 
as aiOTtmcBt of the benefiis of methyl bromide uted fbr loil hmigation on 21 crop* in 
CaUfcRda. Flohda, Caxfia. North Carolin and South Can^ina. In ^didaa, data were 
i ncluded bom Ksitucfcy oo ujc of mcdiyi bromide for nil ftumgaiioa in lobaooo ptodtiaioa and 
boffl Florida for pon harveit crcMmsit of duui. Tbcie uil fundgaaoa ux* npnsBii 80 
peneat of ibe U.S. medi^ bromide uk u cooitoI loil pcsti. 

It It rttrmaird diat tbe annual ecaoomie lou lo U.S. caunncn aiul piaducea of agticultiiial 
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a diM thu wsuld be appbcable if mcclnrl hmn u dc ii lined U a 

^fc- ltMMral«faSBb«aacsCraBtbcU0a<ClHiIOsaDiDcpl«lagCk«dnk 

XS OMihyl bnnbde it limd u ■ Oia I r-*-*— ^ punuut to Mcaon 603 of Ibc CAA (42 U.S.C 
« 7ff7U), EPA Bwiid p««ibl> n 
~ ' B tbclMBi for 



SMioa eozr*) of tbc CAA (42 U.S.C. i 767la(a)) list* cmia Ou I ubanoM and mH fonfa 
«naria for ite AdrammaiDr of EPA id lia *''^"™*' tMbwapwrt. by rule, u dan I lubn aa wi 
wtdar mcboc 602(0 of tbe CAA (42 U.S.C. I 7C7Ia(c)). Smxm «02(cX4) cf die CAA (42 
'U.S.C. I 767U(c>(4)) (VCFvidea ttui w wttnoEcs rcterad lo m Mcboa MOd) of ita CAA (42 
U.S.C. t T6TlKa}) may be rcmov^ from ttaa lia of dua I wbtaaaa. 

If nwhyl bremulB ii iddwl to the lig irfChn I tulnmKrt. it wouM be added punaaB to fectoa 
6Q2(e) of tte CAA (42 U.S.C 1 7671a(c}). Ttei^bn. if meayt bramide ii lisMd ai ■ dan 1 
MbnancB, ibcn wonid be no tx^tat Coocrencaal prabibiiiao oo EPA's itmaviag metbyl 
beomds tnja tbc lin of Qav 1 lubnvDca. 

ti )i teaioaable » condude ibai Cengnat lUKnded to limit EPA'i autbcnty lo icmove fu b Ba a m 
Eram Uie Clau I lis only with respect to iboK Glut 1 tubwancta tpenfied in nctioo 602(a) of 
[licCAA(42U.S.C TC71a(a}). However, a nasaoable airumaa on also be made ibat, aace 
as CAA It nlem with respect to EFA'i auOnniy m reoova M bMacci &uo the list of dan 1 
Wbsancet iradcr secam 602(c) of Ibe CAA (42 U.S.C f TGTIafc)). Coqcicm did aot toteod 
lo five EPA auibonty to reawvc any lubstance froiD lb* Us of da*i 1 wbwaac es once the 
MMttnec a OB tbc im of da« 1 m bw aneei. 



USDAeoopniwiibEPA'ioo o c h iiien am atncuHunlptoeesset be odnded from the definition 
of mannfic aBi and «auU tbctetae ooiba lutqect to the labetins n 

Section 611 of be CAA (42 V.S.C I 76T1J) n 

nodce of prapoaed niteaaldiii io qucstton sate* tbat u is EPA't 

f 7fi7Ij, EPA definei '(DaDuftcno*' at 'tbe mediMiifal or rbemtal imufonnsticn of miiEnal 
or sub i iicei tnto ww produat or ts anembte axnponcni producti.' (Sea St Fed. Rcf. 
15038). 



ii611ofdkeCAA(41U.S.Cf T^lj). Tberefbre. EPA otty reasonably 
i| of QIC Km -muDfacniicd wuta- It used in ■ectwo 611 of tbe CAA (42 
U.S.C f 7671]}, ud any latMoal eoniDUctiaa mil be opbetd by a levtowing eoon, if thai 

QWfnmU.SA, Int^ v. M«.n^i B»n.„n« n-fr«» r«.i«Hi Tnr 467 U.S. S37 (1984).' 

Tlie coostnicaen givai by EPA to tbe term 'maDufKtuied with* in KCtioa 61 1 of tbe CAA (42 
U.S.C. I 7e71j) wntld aot tndude tbe use of meibyl bromide m pvw, nvc, harvca. or 
naspon acncultunj pnxtuas or to Himinaw pest or dueaw lilla aswci a ied wiib acticuUinal 
produetL Wa bdieve iba EPA't c o ost ra ction of dw term 'manuacuiced wMi* as used in 
MCtwa 61 1 of tbe CAA (42 U.S.C | 767lj) it reasonable, and «c can dad aottaiiis in tta CAA 
W indicate ibai EPA'i " " 
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Mr. Barton. The Chair would recognize Mr. Wyden. 

Mr. Wyden, Thank you. All of you have given excellent testi- 
mony, I want to start, if I could, with you, Ms. Nichols, 

It seems to me the Ozone Protection Program is a program where 
markets have worked. I consistently look and everybody says the 
sky is going to f£ill, the CFCs would be gone and we would never 
have anything as an alternative and we came up with one there. 
I guess it is HFC 134-A. The same thing was said with halons. Ev- 
erybody said catastrophic consequences. We're not going to be able 
to extinguish fires and all the rest. 

Is there any evidence to suggest that the market won't work in 
this case by 2001. What information can you give us that suggests 
that it is just going to be impossible to get an alternative here by 
the year 2001? 

Ms. Nichols. Well, Mr. Wyden, as you've indicated, we have a 
good track record using standards and phaseouts to show that it 
is possible for science to work. We have in the past granted a cou- 
ple of very limited essential use exemptions. One is for metered 
dose inhalers. Another one is for the cleaners that are used on mis- 
siles and on the space shuttle so there are cases where science sim- 
ply did not come up with a viable alternative for those very limited 
uses, but it's our position that if we had granted a blanket exemp- 
tion or had wavered from the course early, we wouldn't have the 
whole 

Mr. Wyden. But there is no evidence today to suggest that it's 
going to be impossible to get this done by 2001, is there? 

Ms. Nichols. No there is no such evidence and in fact increas- 
ingly we are building up the case that for various uses there are 
viable alternatives. A report that EPA has just put out on 10-K 
studies that are just a small snapshot of work that EPA has fund- 
ed, has done in the field, has come up with some uses for soil. 
Structurally these are not going to cover all applications. They 
cover very limited applications, but they are indicative of what we 
believe is possible. 

Mr. Wyden. Now, in your testimony I guess you indicate that the 
Office of Pesticide Programs is going to give priority review to al- 
ternatives to methyl bromide that come forward with registration. 
We are pleased to hear that. I think you may have not been here 
for it, but Mr. Pavich talked about what sure sounded to me like 
some bureaucratic water torture when he basically was out there 
with this sesame stock as a natural pesticide. He wimted to get it 
registered and basically just got pounded by bureaucracy and red 
tape. 

What are you all willing to do to actually make sure that these 
alternatives get expedited review and really get fast tracked for 
registration? 

Ms. Nichols. I have talked to my colleagues in the Office of Pes- 
ticides and Toxics and they have indicated that they have a 
streamlined process which is available particularly for substitutes 
for other problematic compounds. Metnyl bromide itself is reg- 
istered £ina is subject to registration and a lot of concerns have 
been raised about it. So it's my understanding that substitutes for 
methyl bromide would undergo a much shorter review. I don't have 
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a precise time Umit, but I understand the number of steps they 
have to go through. 

Mr, Wyden. Why don't you send us that for the record because 
I think we have got to be able to show these people that there are 
going to be new procedures and new focus and make sure that peo- 
ple aren't going to go through these kind of ordeals that run longer 
than the T^jan War. 

Now, one question for you, if I could, Mr. Elworth. We under- 
stand that USDA received $13 million in fiscal year 1996 for re- 
search on methyl bromide alternatives, but that the bulk of the 
money was kept in-house in the Agricultural Research Service. 

Now, over at Oregon State which is a bit outside of our district, 
but lots of our folks work there and are interested in their agricul- 
tural work, they have said that they are unable to get even $26,000 
for research to look at methyl bromide alternatives. 

Is it going to be possible for your department to have more fo- 
cused, cooperative efforts with private and university reae£u-ch ef- 
forts in the future so that we can get a larger array of these kinds 
of scientists involved? 

Mr. Elworth. I was at a meeting at the end of last week that 
the Deputy Secretary held specifically with people from grower 
groups to discuss this very issue. As perhaps you know, the money 
has been allocated to USDA through the Agricultural Research 
Service, which is our in-house operation. But obviously a lot of the 
promising work is being done at specific universities and is not nec- 
essarily — not necessary to start new programs within USDA. 

As I understand it, Under Secretary Stauber has made available 
or will make available in the next couple of weeks roughly 
$650,000 specifically to be used in cooperative agreements with 
land grant universities and others. That's an option we continue to 
have through cooperative agreements. 

Mr. Wyden. So $650,000 out of the $13 million is going to be 
used. Do you think that's sufficient? It seems to me, again, with 
the kind of focus that the Congress wants, that we want to show 
the growers is going forward that it still looks like an area that's 
got to be beefed up. Is that sufficient? 

Mr. Elworth, I don't know exactly what the proper mix of short 
term versus long term is. You raise an important point that we 
need to look not only at long-term solutions. The long-term solu- 
tions to these are long-term breeding programs, the development of 
resistance in a whole host of plants that are susceptible to pests 
that methyl bromide controls. Those are extremely long-term 
projects that can't be done in the short term. We need to refocus 
obviously on the needs that growers have for short-term fixes as 
well. 

Mr. Wyden. The point is we've got a 2001 deadline so we've got 
to go at this aggressively. Clearly we have got to look at the long 
term. I want it understood that we need to have, in my view, a 
more aggressive partnership between these universities, private 
sector enorts and your department. 

And Mr. Chairman, I appreciate the extra time. 

Mr. Barton. Thank you. I might just, before I recognize Mr. 
Burr, I am told that the State Department was able to spend $114 
million to implement the Montreal Protocol. 
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Would you be willing to let some of that money be reprogrammed 
to the Agricultural Depfutment so they could do research in con- 
junction with the EPA to come up with an alternative. Since they 
only have $13 million of which only $660,000 

Mr, Milam. Well, I mentioned, Mr. Chairman, that we were al- 
ready very short of money for the Montreal Protocol and for all of 
our other environmental objectives. We are going to be $30 million 
in arrears to the multilateral fund at the end of this year. So I sus- 
pect it's a matter of parceling out the money, but I think we need 
what we've got and frankly we would like more. 

Mr. Barton. I'm not surprised with that answer, 

Mr. Elworth. I'd like to thfmk the chairman for that question. 

Mr, Barton. I thought in an ecumenical spirit we could transfer 
some of that money over here and help everybody. 

The Chmr recognizes Mr. Burr for 5 minutes. 

Mr. Burr. Thank you, Mr. Chairman. Ambassador, welcome. In 
your testimony, you stated that you planned to support the current 
caps and the current phase-out schedule on HCFCs for developed 
countries in the upcoming working group. Now, some of the work 
that my staff has done suggests that certain European countries 
are going to be pressing for higher restrictions on HCFCs. What 
would your position be if you got there and were confronted with 
that? 

Mr. Milam. Well, Congressman Burr, I think that our position 
will be to hang in there with our position. We are going into there, 
one, with very fum positions on HCFCs and on methyl bromide. 
The logic of our positions — both of our positions is overwhelming. 
There will be countries — I me£in, this is not — everybody has their 
own sort of objectives £uid we will face, I think, some pressure on 
HCFCs from some of the other countries. But I don't think that 
there will be a heavy miyority of countries that will be pushing us 
on HCFCs so I think we're going to hang in there. I think we'll 
probably come out OK on that. 

Mr. Burr. Can you assure this committee today that our position 
is not going to change? 

Mr. Milam. This is a negotiation Congressman, I can't — we all 
have to see, 

Mr. Burr. I understand that, Ambassador. But I think 

Mr. Milam. Let me say this. First of all, I have to tell you that 
it won't be me who is doing it. I'm moving on, but the facts are that 
I think our position will — is very — has a lot of logic behind it and 
a lot of force behind it. 

Mr. Burr. Ambassador, I have gone to the Berlin Accord on 
Global Wanning and had people sit in front of me and say we're 
not going to go do this and all of a sudden when they come back 
it is totally different. 

Let me turn to Ms. Nichols. What's the EPA's position? 

Ms. Nichols. I would defer to the State Department in terms of 
our international negotiating position. 

Mr. BUBR. Do you endorse tnat they stick to the current 

Ms. Nichols. That was the consensus of all the administration. 

Mr. Burr. Let me ask. Ambassador, are developing countries 
held to the same standards that the developed countries are under 
the Montreal Protocol? 
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Mr. Milam. Well, Congressmzm, the answer is that there's been 
in all of our protocols, in all of our phase-out schedules, there has 
been a grace period for developing countries. For CFCs the grace 
period is still in effect. We don't have the control schedule for them 
actually negotiated yet. For HCFCs it's still to be negotiated. The 
answer is, I guess, no, but we intend to make sure that they do 
phfiseout over some reasonable schedule. 

Mr. Barton. Would the gentleman yield on that point? 

Mr. BuHR. Yes, I would. 

Mr. Bahton. What would the impact be if the Congress legisla- 
tively put a sense of the Congress resolution in that you should 
not— you should hold fast and not try to accelerate. 

Mr. Milam. On HCFCs? 

Mr. Barton. Yes, sir. 

Mr. Milam. I think it would — it wouldn't be — we planned to do 
that anyway, Congressman. 

Mr. Barton. But it would reinforce what you plan to do. 

Mr. Milam. Any resolution from the Congress reinforces things, 
yes. 

Mr. Barton. I yield back. 

Mr. Burr. Ambsissador, I'm also informed that China has in- 
creased its production of CFCs by over 90 percent. I think one 
number I saw was 99 percent. What can we in the U.S. do about 
this? 

Mr. MlLAM. We can hope that China — ^that we — I don't know if 
that number is correct. Incidentally, Congressmsin, I would have to 
turn around and ask someone. 

Mr. Burr. You aren't the first one this week who questioned my 
numbers. 

Mr. Milam. If it is or even if it isn't, we do know that In some 
countries, some developing countries, CFC production is — we need 
to get more controls over it. So what we intend to do with China 
ana with the other countries of the developing world and CFCs is 
to negotiate a schedule that they will be required to phaseout 
under. 

Mr. Burr. But under the agreement that we have got, isn't it 
possible for an increase like that to happen and still be within the 
framework of what we've agreed to? 

Mr. Milam. An increase in CFC production? 

Mr. Burr. For developing countries. 

Mr. Milam. Well, the short run, yes, but in the long run there 
will be, we hope there will be — we know there will be a phaseout. 

Mr. Burr. Mr. Chairman, I will conclude with this statement. 

Mr. Milam. Ms. Nichols hets something to add. 

Ms. Nichols. In this case, Mr. Burr, I wanted to add with re- 
spect to China that the Montreal Protocol fund has funded work in 
China which the EPA hfis participated in which has led to the 
phaseout of the use of halons for fire protection and also of CFCs 
in refrigeration equipment. There's actually refrigerator — CFC-free 
refrigerators being built now for the Chinese market which is the 
fastest growing market in the world, that do not use CFCs as a re- 
sult of the Montreal Protocol fund. 

Mr. Burr. And I certainly appreciate the progress that we are 
making and would make this statement and really my concern on 
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this comes from the fact that we are here talking about a chemical 
that affects competitiveness of our agricultural community in this 
country, our ability to access potentially certain foods in the future. 

And have had some very compelling witnesses from the scientific 
community that suggest uiat there is in effect, though it be small, 
that the short tfirm for methyl bromide in the atmosphere leaves 
very quickly, that some of the things that don't leave as quickly in 
developing countries are going wild. And in fact I believe we lund 
over 20 percent of the Montreal Protocol, we, the United States 
taxpayers, yet — and am I correct there? Ambassador? 

Mr. Milam. I'd have to ask. Twenty-five percent, sir, 

Mr. Burr. I stand corrected. I guess, Amoassador, are we getting 
our money's worth. 

Mr. Milam. Yes, I think so far we've gotten our money's worth 
and more because if you look at the success we've had in phasing 
out and the success we've had in pitting together these kinds of 
phase-out schedules, I'd say we've gotten very much our money's 
worth. 

Mr. Burr. Thank you. 

Mr. Barton. The gentleman's time is expired. Just before I intro- 
duce the next gentleman, let me say on getting our money's worth 
we really haven't focused on some of the CFCs, like CFC-12 or 
fi-eon, but I used to be able to go to the automotive repair store and 
get a little can and put it in my car. 

I had to put some freon in my 1981 Buick station WEigon and 
have the air conditioner serviced. I couldn't get the freon. It cost 
$341. That's a real story. So some of these alternatives may be well 
available and good theoretically, but in the old days for 10 bucks 
I could do it myself and now it's $340 and if I'm lucky it will last 
until next summer. Of course I could get a new car, too. The Chair 
would now recognize Mr, Bilbray. 

Mr. Bilbray. Thank you, Mr. Chairman. I guess, Mr. Chairman, 
that the frustration is that there needs to be some kind of reason- 
able approach. I remember people buying freon and using it for 
horns because it was cheaper than using compressed air, so hope- 
fully well be able to be more reasonable. 

Ftofessional curiosity. What is the miracle replacement for 
halon? I've been out of circulation for a year, a little thing called 
a campaign and stuff, but what is the replacement for halon? 

Ms. Nichols. In this case FM-200. I was looking behind me to 
see if I can check with my staff. I had the opportunity to represent 
the EPA at a visit to China and met with the security agency. 

Mr. Bilbray. It's safe to be used in confined spaces with person- 
nel down below? 

Ms. Nichols. Yes. 

Mr. Bilbray. That's been one I've been watching all along. 

Ms. Nichols. I'll be happy to provide some more information. 

Mr, Bilbray. I would be pleased: it's a m^jor issue from a lot of 
points of view. 

Ms. Nichols. Yes. 

Mr. Bilbray. I would like to, Ms. Nichols, with the testimony 
and I think a pretty balanced testimony from IJr. Watson, although 
we may disagree or agree on certain things, point out that there 
are certain applications that are detrimental to the atmosphere 
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and there are some that are not, or have minuscule adverse im- 
pact. With the way the Clean Air Act exists today and the way that 
it doesn't reflect our traditional method of approaching air pollu- 
tion by looking at what are the emissions and adverse impacts, and 
abandoning that strategy and actually going to a substance-based 
strategy that doesn't really reflect real life use, shouldn't we be 
able to look at the differences in the use of substances in a way 
that reduces the emissions? And why should we necessarily need 
to have the total ban? I think with these science, with these cre- 
dentials, doesn't this raise issues that maybe this strategy needs to 
be looked at? 

Ms. Nichols. If I could, ves, I agree with you. For example, with 
CFCs, although there's a Ban on new production it doesn't mean 
that there's literally a ban on the use of CFCs. There is a tax 

Mr. BiLBRAY. Get me to methyl bromide, the substance in ques- 
tion 

Ms. Nichols, With respect to methyl bromide it seems to me 
that you could use it, for example, for fumigation in an enclosed 
space with a recycling capacity so that none of it would be vented 
to the atmosphere. I believe there's some demonstration work of 
that sort under way and in fact I think someone told me that there 
was one in San Diego. And if that's the case 

Mr. BiLBRAY. The port of San Diego, importing fruit from South 
America. 

Ms. Nichols. So if that is the case, then the use of the methyl 
bromide in that application would have no impact on the environ- 
ment. 

Mr. BiLBRAY. But as of now we are going to terminate the prod- 
uct, and then we will start running into outrageous costs without 
the benefit that we're aiming at, because we sort of said keep it 
simple, stupid, but don't confuse us with the facts. My concern here 
is we get to the fact that the production is going to be curtailed, 
but there still very probably will be very beneficial uses with very 
little environmental risk. Under the existing act we've got this con- 
flict with our traditional strategies, of trying to look at outcome, 
when the current law focuses on progress. 

'The existing access termination, now do we address this issue 
unless we go back and try to correct the legislation? 

Ms. Nichols. I think we have to craft a set of essential use cri- 
teria and a process for arriving at those decisions where the uses 
are essential. 

My only message to the committee in my testimony is that we 
think that we should take the time to work with the stakeholders 
to craft those criteria and that the actufil exemptions need to be 
given closer in time to the phaseout in order to allow for cost-effec- 
tive alternatives to be developed. That is what has worked with 
other ozone depleters and we think it would work. 

Mr. BiLBRAY. But the existing act doesn't give you that latitude. 
We have to do it legislatively. 

Ms. Nichols. That is a question that I am not prepared to an- 
swer in that manner at this time. We are not unwilling to work 
with you on it if we are not successful in solving the problem. We 
simply are saying that we believe we should explore the alter- 
natives, and that either way, whether we needed legislation or not. 
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we would have to go through the same exercise in terms of develop- 
ing the schedules and the process. 

Mr. BiLBRAY. Dr. Singer pointed out that we should review the 
cost-benefit analysis on this issue. Do you agree with him? 

Ms. Nichols. Which analysis? I am sorry. 

Mr. BiLBRAY. The cost effectiveness, benefit. 

Ms. Nichols. It is always a good idea to look at cost-benefit 
numbers over time. I think that his statement, as I understood it, 
was based on the assumption that you didn't include the effect of 
the Montreal Protocol. That is, there are original cost benefit num- 
bers about skin cancers prevented which indicate a leveraging of 
about a thousand to one for our expenses under this provision of 
the Clean Air Act, an extraordinarily high cost-effectiveness ratio; 
that those should be discounted because the numbers have 
changed, and it is true, the Montreal Protocol has been effective. 
So perhaps that would make marginal reductions look less. 

Mr. BiLBRAY. Mr. Chairman, I know my time is coming up but 
I think we have a responsibility that, as I think Dr. Watson would 
stand up and say, we took dramatic action in addressing this issue 
a few years ago, and those of us in government respond so quickly 
at the cry that there is a crisis, that when the same individual is 
brave enough to stand up and say, maybe there has been an over- 
kill here, we have just as much responsibility to respond to that 
and modify legislation to try to bring that dose of reality. 

I would just like to close by saying, I think we have experience 
with the alternatives needing to be put on line. I think, Ms. Nich- 
ols, you may remember the problem we had with going to clean 
fuels in California where we were mandating the clean fuels, but 
we were not allowing the permitting of Uie conversion of the refin- 
eries to produce the clean fuels. 

So our own environmental regulations were standing in the way 
of our environmental strategies, and it took some real tough push- 
ing; frankly, EPA wasn't helping us a whole lot then, and the 
South Coast Air Basin wasn't, so I just say that as an ex-member 
of the air resources board there. But that is where it is going to 
be a real test of who resilly stands up for the environment. 

Are we are willing to change our environmental regulations to 
get to an environmentiJ benefit? Or is the regulation so important 
and so sacred that, sorry, the environment may have to be hurt in 
the long run because the regulation was so inilexible? And I think 
that is the challenge we really have to point to. We don't want to 
have the problems that we had with the clean fuel strategy. 

Ms. Nichols. We agree with you on the substitutes. 

Mr. Barton. The Chair indicates that there are a number of 
members not here that have questions that they want to submit in 
writing. I also have about 15 other questions. I am going to sus- 
pend or end the hearing shortly, but I do want to ask one question, 
though, because it already has been discussed. Mr. Wyden asked 
the question, and you all may know the answer. 

If, in fact, we do phaseout methyl bromide by the year 2001 and 
other countries do not, agriculturfil products that come into this 
country where methyl bromide was used as a fumigant in their 
growing, would they be allowed in the country or not be allowed 
in the country? 
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Mr. Elworth. You are going back to the question that Mr. 
"^^yden posed to Mr. Pavich and the fellow from Florida. The ques- 
"fcion he posed was really two separate issues. The fumigation of 
fruit coming in from Clule is under U.S. r^utation. The impacts 
"Crom that, where we could not use or could use methyl bromide 
<»uld be significant. But the use of methyl bromide on tomatoes, 
say in Florida, is for a totally different use. 

It is for a preplant use. That use could continue in Mexico, re- 
jrardless of whetner the Clean Air Act phased out methyl bromide 
in the United States, and without a quarantine requirement for 
treatment with methyl bromide of those tomatoes coming into the 
"U.S. and a lot of them come in on trucks to the U.S., you would 
still be able to import tomatoes into the U.S. while you would not 
be able at the ssmie time to fumigate any U.S. fruit coming into the 
United States. 

Mr. Barton. So if I understand the answer, is produce in other 
countries where methyl bromide was used at some stage could con- 
tinue to come into the United States. 

Mr. Elworth. If the methyl bromide use were outside the United 
States and if we had no methyl bromide treatment as a require- 
ment for importation into the U.S. 

Mr. BiLBRAY. Will the gentleman yield on that point? 

Mr. Barton. I would be happy to yield. 

Mr. Bilbray. In other words, in my district, if they brought the 
truck over and processed in the United States, even where they 
would recycle it, they couldn't do it because they wouldn't be able 
to have it in this country, but on the other side, 100 feet south of 
the border, they could set up a facility there and use methyl bro- 
mide, release it into the atmosphere, and then import the tomatoes 
into California? 

Mr. Elworth. Under the current arrangement, yes. 

Mr. Bilbray. That is an example where our environmentEil strat- 
egy and our economic strategy has to reflect reality, and that is a 
reality that we dam well better address. Thank you, Mr. Chair- 
man. I yield back. 

Mr. Barton. Thank you, and we want to thank this panel, again, 
for being the last panel today. Thank you. 

[Whereupon, at 1:05 p.m., the subcommittee was adjourned.] 

(Additional material submitted for the record follows.] 



Question 1. Ozone levels Ductuate naturally a greet deal. Thia is caused by 
changes in global weather patterns, eruption of volcanoes and changes in the ultra- 
violet output of the aun on roughly a 10-11 year interval. Some sdentists believe 
that because these natural fluctuations vai7 by unknown and unpredictable 
amounts they cannot be removed accurately. Yet all these natural effects must be 
removed in order to judge the manmade trend. Can you determine with scientific 
certainty the amount of variation caused by these factors? What is the margin of 
error in these determinations? 

Response: It is not true that all periodic and episodic natural fluctuations have 
to be removed in order to be able to determine the magnitude of the human-induced 
trend. Periodic fluctuations in ozone caused by charges in season or the 11-year 
solar cycle can be removed fium the record reletively well. The magnitude of solar 
cycle-induced changes in ozone have been estimated from ground-baMd Dobson data 
and the TOMS satellite data. The best estimate probably comes &om the Dobson 
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networic, where Reinsel et al. concluded that the ir mnimiim to mini mi im variation 
was 1.18±0.66% Combining all data sug^ts that the peak-peak magnitude of the 
solar cycle effect is between 1 and 2%, significantly less than the derived human- 
inducea trend. The magnitude of the seasonal crcle, depends on ge^raphic location, 
and while much larger than the human-induced trend, le eas^ to remove quite accu- 



techniques. The reported uncertainty in the oione trends is based on the statistics 
of the data, including natural fluctuationa. If the fluctuations are episodic they can- 
not easily be removed as the magnitude of the effect varies from one eruption to 
another. 

Question 2. In your testimony of Aufluat 1, you state that the larger-than-usual 
ozone depletions in 1992-1993 '^could be attributed, at least in part" to eruptions 
from Mt. Pinatubo. If you can predict natural variations with some certainty, why 
don't you know the exact contributions of ozone depletion from Mt. Pinatubo'a erup- 
tion? 

Response: As stated in the answer to question #1 the magnitude of the effect of 
episode volcanic eruptions cannot be predicted apriori. Each volcanic eruption will 
have a different effect on the ozone la;^er depending upon the height of injection the 
volcanic plume, the chemical composition of the plume, particle size, the geographic 
location of the plume, and the time of year of the eruption. My statement, wnich 
is taken from the recent international assessment, is based on intense ground-based, 
balloon, aircraft and satellite observations, coupled with laboratory studies and the- 
oretical modeling. Based on observations and process studies, models were devel- 
oped to simulate the effect of the Mt. Pinatubo eruption on the circulation and 
chemical composition of the stratosphere. The enhanced levels of sulfate aerosols 
caused by the eruption of Mt. Pinatubo caused an increase in the halogen-induced 
loss rate of stratospheric ozone. However, even with good observations of the chemi- 
cal composition of the atmosphere, it is difficult to determine the exact magnitude 
of the effect of Mt. Pinatubo on ozone. Separating it troia natural variabihty is dif- 
ficult, which is why I used the term "at least in put". 

Question 3, The moat accurate measurements of ozone come fivm satellite experi- 
ments such as TOMS (Total Ozone Mapping Spectrometer) which began in the late 
1970'b. This is approximately 15 years of data. Many sdentists claim that it is im- 
possible to draw conclusions about the trends in ozone levels over this short period 
of time particularly since solar cycles run 11 to 12 years. How do you respond? 

Response: Those scientists wno claim that it is inmissible to draw conclusions 
about the trends in ozone levels over a 16 year period have overstated the limita- 
tions of a 16 year record, eapedallv if the magnitude of the trend is large (e.g., the 
spring-time Antarctic ozone hole). However, it is clear that the longer the record the 
easier it is to separate the effects of human activities from natural variability. The 
reported trends are not derived from TOMS satellite data alone. While the TOMS 
satellite provides tiie most geographically extensive set of column ozone measure- 
ments, the ground-based Dobaon networlc provides accurate "long-tenn" measure- 
ments of column ozone over the land-masses in the northern hemisphere, particu- 
larly in the middle latitudes. The long-tenn trends are derived from the ground- 
based network for which many of the stations have reliable recorda dating mim the 
late 1960b and early 1960s, i.e., 30-40 years, and there are some stations with accu- 
rate recorda going back into the 1930s, e.g., Arose in Switzerland. It is the data 
from the long-term ground-based stations that allows separation of natural cyclea 
in ozone (e.g., solar cycle) from human-induced trends. The satellite and ground- 
based data are in excellent accord, hence they can be combined to obtain an accu- 
rate global picture for the last 16 years. Also, the ma^tude of solar cycle-induced 
changes in ozone are aignifrcantly less than the human-induced trends. 

Question 4. What ore the problems associated with using data collected at one lo- 
cation to draw conclusions about global ozone depletion. For instance, seasonal 
changes in ozone over Washington, DC can vary by as much as 20%. 

Reaponaei As you atate, seasonal changes in ozone over Washington DC are oig- 
nificant. The total ozone over Washington DC varies from an April maximum Of 3il2 
DU (1979-1992) down to a November minimum of 286 DU, about a 26% variabiU^. 
There are several reasons why deriving a global trend from a single station is inap- 

Eropriate, which is why the international assessment used the ensemble of ground- 
Bsed and satellite data measurements to deduce the ozone losses of about 3% per 
decade in summer, and 6% per decade, in winter at northern mid-latitudea. Firat, 
one has to be careful of calioration drifts in a sinele instrument, even though the 
WMO conducts periodic calibrations of all ground-based stations: more accurate 
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trends can be derived from an ensemble of staldona. Second, natural ozone varia- 
bility and ozone depletion varies with latitude and lon^tude. ConBet^uently, if one 
wants a global perspective of ozone depletion then a sm^e station is inadequate. 
The fact that ozone varies seasonally by aa much as 20-30% is not relevant. The 
key isaue is the trend in the mean value of oione, which determines the average 
amount of UV-B radiation reaching the Earth's surface. One way to think about is 
the wealth of an individual. Most peoples bank account varies from one time of the 
month to another as the individual is paid and when the bills arrive. One measure 
of his wealth is the average bank balance, not the highest or lowest value. If some- 
thing occurs which makes his average bank balance decreaae, e.g., the rent in- 
creases over time while the salary stays constant, then his wealth decreases. 

Question 5. Ozone concentrationB rise and fall relative to the 11-year cvde of aun- 
spots. If ozone levels fluctuate with sunapot activity, and more specifically, solar ul- 
traviolet flux, then it is essential that one know Uie historical level of solar ultra- 
violet flux in order to draw conclusions about ozone trends. Do we know precisely 
the long term variatione in the solar ultraviolet flui? 

Response; We have "inferred" measurements frvm a variety of sources over dif- 
Eerant time scales, which suggest that the sun's outout is relatively constant (sun- 
spot number, F10.7— 10.7 cm radio fluxes observed at Ottawa, Canada; He 108.3 nm 
fluz; and M^nesium index) , Because of the smallness of die solar cycle term, it 
doesnt really matter which of these indicators is used in trend analyses. 

Question 6, If ozone is bein^ depleted, UV-B should be increasiiiE on the earth's 
aunace, correct. Yet your testimony states that "variation introduced by clouds and 
other factors have precluded the unequivocal identification of a long term trend in 
surface UV radiation (P. 3). Could it also be possible that there is no long term up- 
ward trend in UV-B radiation? 

Response; It is highly unlikely that there is no lona-term trend in UV-B. This con- 
clusion is based on the following lines of evidence: (i> measurements in Antarctica, 
Australia, Canada and Europe nave shown that under clear skv conditions when 
column ozone decreases the amount of UV-B radiation increases t>y the amount ex- 
pected from theory; (ii) statistically significant (2-signia) UV-B trends during spring, 
early summer and late autumn at latitudes poleward of 40 degrees can be derived 
from TOMS satellite measurements; and (iii) satellite estimated UV-B fluxes agree 
veiy well with ground-based measurementa for all observing conditions (cloud plus 
aerosols and clear sky). 

The assessment noted that a decrease in ozone is expected to increase the amount 
of UV-B radiation reaching the Earth's surface assuming no compensating efifecta 
such as a "global increase in cloud cover or aerosol loading". Recent studies based 
on TOMS reflectivity data have shown that there has been no long-term global 
change in cloudiness plus aerosols frvm 1978-1993 te an accuracy of 1%. UV-B 
trenos estimated with and without cloud effects are almost the same. 

The UV-B network was limited to only a few polluted sites in the USA, hence not 
representative of the USA, let alone other locations around the globe. Also, the mag- 
nitude of ozone depletion between 1974 and 1985 over the USA was only about 2% 
in summer and 5% in winter, a level very difficult to detect given the limited num- 
ber of sites, local pollution problems, high variability of UV-B induced by variations 
in ozone and cloud cover, and the low sensitivity of the instruments. J. DeLuisi of 
NOAA has concluded that the calibration of the monitors was so flawed that no reli- 
able trends can be determined from the data. The signal from UV-B is so noisy, due 
to day-to-day changes and due to the m^or shortcomings in the calibration proce- 
dures, that no reliable trends analysis is possible. The UV-B flux may have even 
increased (as expected) over that time period, but it would not have been detected 
by the network — it would have been overwhelmed by the calibration problems. The 
original data seta and documentation for the network no longer eziate, so it is im- 
possible to reconstruct an accurate data base from the monitoring network. 

Question 7. Measurementa of UV-B radiation over populated areas made between 
1974 and 1985 either deceased or did not change. After 1986 these measurements 
wwe discontinued. Isn't it true that our only long term systematic measurement of 
UV-B radiation then shows no increase? 

Response: See the answer to question 6. The only so-called long-term ground- 
based measurementa show no systematic increase, but the validity of the entire set 
of measurementa must be questioned. However, the 16-year TOMS satellite meas- 
urementa do indicate trends of ground-level UV-B at during certain seasons 
poleward of 40 degrees. 

Question 8. Please state what pollutanta might interiere with these UV-B meas- 
urementa. Between 1974 and 1986, please state whether these pollutanta that would 
interfere with these measurementa were increasing or decreasing? Please include 
supporting documentation. 
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Response: There are a number of pollutants, and other factors, that may influence 
the intensity of UV-B measurements at the aurisce. In considering these factors, it 
is important to note that changes in local conditions would be most aigni&cant, and 
not national trends for which (uta may be available. 



1. Cloud conr Not kwinn, birt cloud) hate a mijDr eftect dn UV 

2. Totil column conr Dita available fnrn Ihe Dobion nKmi* 

3. Giouni kni nam Sli|ht downward trend: (EPA Nitidrtal TrtndJ Riport. 19SE} 

4. Hw Sli|ht downward trend: (VJiibilrty dale (Huur) In fUPAP Ri|wt) 

5. SOt - _ Sliiht downward trend: (EP* National Irwdi Repwt 1986) 

^uegtion 9. What systetnatie studies is EPA currently doing ta verify that UV-B 
is increasing? Ara these studies being conducted in population areas? If not, why 
not? 

Response; EPA and USDA are both conducing UV-B measurements under the 
auspices of a coordinat«d program of the USGCRP, EPA is conducing monitoring 
primariiv in populated areas (4 out of its current 6 sitea), "Clean" sites (generally 
not highly populated) ere also needed to provide background data. The EPA network 
ia designed to provide not only data on intensities and trends, but to identify the 
causes of any changes that may be observed. To accomplish this, spectral 
radiometers are used to measure the chaiu|es as a function of wavelength (since the 
various factors have different effects at dinerent wavelengths) and the IJV measure- 
ments are teamed with other measurements of pollutants to account for their im- 
pact. Calibration procedures are also carefully done, in coordination with NIST and 
other Agencies under OENR, 

QueBlion 10. The major cost benefit in EPA's Regulatory Impact Analysis for the 

?haseout of ozone depleting substances was the avoidance of malignant melanoma, 
et, Dr. Richard Setlow from Brookhaven National L^ioratories has determined 
that 90-96 percent of melanomas in animal models ia caused by the spectrum UV- 
A and visible light. What evidence do you have that UV-B causes malignant mela- 

Response: The muor cost benefit in the Recfulatory Impact Analysis (RIA) was 
the avoidance of melanoma, it was the avoidance of nonmelanoma. Conclusive 
dence exists linking non-melanoma akin cancer to increaaea in UV-B radiation. 
While only a small percentage (less than 1%) of cases of nonmelanoma skin cancer 
result in fatalities, me large number of people effected makes the total impact sif 
niBcant. As regards to the dted work of Dr. Setlow: Immature crossbred nsh of .. 
species prone to developing a form of melanoma were exposed to wavelengths of UV- 
A, UV-B and even visiole light. The most effective wavelengths causing melanoma 
in this experiment were those in the UV-B range. The least effective wsvelengths 
were in the UV-A range. The surprising finding was that UV-A was at all effective. 
Based on the relative effectiveness and magnitude of UV-B compared to XA'-A, the 
role of UV-B on melanoma would be greater than that susgested by Dr. Setlow. In 
addition, two control groups were discussed in the paper. Comparison with one con- 
toil group indicated no effect of UV-A light The ouier control group comparison 
showed this effect. Since there is no historical control data for this particular 
backcroaa offish, it is difficult to evaluate the finding of UV-A efiectiveness. To date, 
no other researcher has reported a similsr finding. 

Compelling evidence that UV-B causes melanoma is evidenced by the experience 
of patients with Xeroderma Pigmentosum. People with this disease cannot repair 
UV-B-induced skin DNA dama^. Their melattoma rat«s are 2000 times greater by 
age 20 than the normal population. 

Native Australians of British origin, experience a doubling in melanoma incidence 
as compared to British immigrants. The same pattern is true in Israeli natives -vet- 
sus European immigrants to Israel. Since the UV-B but not UV-A changes signifi- 
cantly by latitude, uiese epidemiological studies demonstrate that the UV-B compo- 
nent of sunlight is important in the pathogenesis of melanoma. 

Queation 11. Dr. Singer has pointed out in his testimony that a 6-percent deple- 
tion in ozone would result in a 10 percent increase in UV radiation. He states this 
is comparable to a person moving from Washinrton, DC to Richmond, Virginia. Do 
you agree that ozone depletion currently poses the same risk as moving ftma Wash- 
ington, DC to Richmond, VA? 

Response: Ozone depletion currently poses a small risk which may be comparable 
to moving South by a hundred miles or so. The reason this risk is so low is that 
the Montreal Protocol has been in efiect. If the Montreal Protocol had not been in 
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existence we would be talking about future incraaaea in UV-B radiation of poaaibly 
40^0 percent, and the comparable distance would be more like a thousand miles 
or greater. If there were an mcreaae in UV radiation so that people livins in Boston 
experienced an equivalent of the radiation th^ eipect when they visit Miami, most 
people would consider that change to be hi^y sigiiificant if not cataBtrophic. There 
18 a big difference in skin cancer rates between cities in the northern naif of the 
US and those in the Southern half. For example, the skin cancer rates for male an- 
elos in Albuquerque were approximately 700/100,000 vs 160/100.000 in Seattle, a 
factor of 5 increase. (See Nonmelanoma Skin Cancer UV-B Effects by J. Scotto in 
EfTects of Changes in Stratospheric Ozone and Global Climate, Vol 2: Stratosoheric 
ozone, 1986). Thus, health impacts of increases ozone depletion would be suostan- 
tial. 

The Table below shom hm omne has chanjed at selected cities within the USA 



Moving south by 1 degree of latitude wUl decrease the solar zenith angle by about 
1 degree so that the impact of the change in ozone between 1982 and 1992 appears 
to be equivalent to moving south 2-3 def^rees. 

Question 12. Increased UV-B radiation is said to have a detrimental effect on 
crops. However, Florida is exposed, Or, Singer testified, to a 200 percent increase 
of UV radiation as opposed to New York. What effects on crops do you find in com- 
paring Florida and more northern states? 

Response: Given the wide variation in many factors including soil composition, 
temperature, agricultural practices, rainfall, humidi^, etc., no studies exist directiy 



iparing the unpacts of UV-B radiation alone on crops erown in Florida and New 

York, However, if all other factors were held constant, oased on studies done to 
date, you would expect that agricultural productivity in Florida would be adversely 
affected by higher UV-B incidence. 

Question 13. What research have you done into the relationship between heat and 
mortality rates? Do you agree that uie cost of air conditioning will increase, making 
it more difficult for some to afford air conditioning installation, maintenance, etc? 

Sesponse: Studies recentiy have been conducted, in the context of concerns about 
possible warmer temperatures associated with increases in carbon dioxide and other 
greenhouse gases, that suggest increased mortaliW can result from increases in tem- 
peratures (the recent Julyneatwave clearly resulted in hundreds of deaths in CI 
cago alone, especially among the elderly). I cannot comment directly on changes 



u.E lAjoi. ui nj conditioning. However, based on discussions with EPA and industry, 
I can report to you that production of HCFC-22, the refKgerant used in residential 
air conditioning, is not controlled until 2010 for use in new equipment (2020 for 
servicing existing equipment) and therefore the costs of new air conditioning equip- 
ment should not have been affected. Moreover, alternative refrigerants currently 
under development appear to improve energy efficiency and therefore would sub- 
stantially reduce costs to consumers of air conditioning in the future. While require- 
ments to recjrcle HCFCs currently are required by the Clean Air Act and may in- 
crease servicing costs, they also result in improved maintenance and equipment per- 
formance and tnerefore have economic and comfort benefits for consumers. 

Question 14. Do you agree that the cost of fire suppression will increase due to 

the rer' *■* " ' " . , . , 

bromin 

Resp . . „ „ 

ing, the wide variety of choices of systems, and the availability of recycled halon, 
the risk of mortality by fire is not rising. Halon was oversold into applications where 
it was often unnecessary and sometimes when it was not even the best choice for 
fire protection. The phaseout of halon is causing many designers, engineers and 

; — Tance companies to reexamine fire protection strategies. Iiius, many 

r of halon are reverting to traditional water sprinklers, dry chemical and 
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carbon dioxide, and are adopting improved and advanced fire detection, and im- 
proved engineering, options of which many sre leas expensive. Where these tradi- 
tional and advanced approaches are not appropriate, ubbtb are installing the new 
halon Bubstitutea, including water mist ayatema, inert gas systems aa well aa new 
halocarbon systems. While some of these new systems are indeed more expensive 
than halon aystems were, they are being adopted whenever necessary and typically 
represent an insignificant portion of total prcgect costs. Thus, there is no evidence 
whatsoever that Uie risks of increased mortality by fire have increased. 



Stratospheric Ozone Depletion Essay for the Record 
by dr. robert t, watson 

The need for sound science and risk assessment as the basis for regulatory policy 
is absolutely critical in this and other environmental issues, I believe that the sci- 
entific basis for decision-making in the ozone issue is as good, and is probably bet' 
ter, than for any other environmental issue. This is largely because of the long-term 
commitment to a sound scientific research program by both Congress, and by this 
and previous Administrations. 

Relationship Between Ozone and Ultraviolet Radiation: Before discussing the issue 
of ozone depletion, and its consequences, let me first outline the relationship be- 
tween ozone and ultraviolet radiation. UV-B radiation is radiation of less than 320 
nanometers (nm) — invisible to the eye — and is largely blocked from reaching the 
Earth's surface by atmospheric ozone. Decreases in ozone will lead to an increase 
in UV-B radiation reaching the Earths surface. UV-A radiation occurs at wave- 
lengths longer than 320 nm and is not blocked from reaching the Earth's surface 
by ozone, hence decreases in ozone do not aHect the amount of UV-A reaching the 
Earth's surface. 

Why is Ozone Depletion Bad: The issue of stratospheric ozone depletion is of criti- 
cal importance to the health of Americans. Increased levels of ultraviolet radiation 
(UV-B) reaching the Earth's surface will, not may, have adverse consequences for 
human health, in particular an increase in the incidence non-melanoma skin cancer 
(between half and one percent of all cases are fatal), probably melanoma skin cancer 
(with a very high fatality rate), eye cataracts, and a possible suppression of the im- 
mune-response system. For every 1% sustained increase in UV'B radiation there 
will be a 2% increase in the incidence of non-me!anoma skin cancer in light-akinned 
people. The current incidence rate of non-melanoma skin cancer in the United 
States is approximately 750,000 new cases each year, of which between 0.6 and 1% 
of these cases will result in death. Even those cases that do not result in death, are 
a significant cost to health care services. The incidence of non-melanoma increases 
with decreasing latitude: i.e., the incidence of cases is greatest in the Southern part 
of the United States, e.g., Texas, Florida, and Southern California — the areas that 
most use methyl bromide. As you will see later, ozone depletion is expected to peak 
within the next few years at about 6-7% over Northern mid-latitudes (including the 
United States) in summer/fall and roughly double in winter/spring. Let us assume 
that the ozone layer fiilly recovers over the next 60 years, then the average summer- 
time ozone depletion will be about 3-4%, This will lead to a 6-8% increase in new 
cases of skin cancer (over 60,000 ozone- depletion induced new cases per year) in the 
United States, and an increase in the yearly death rate of about (250-600). As you 
can see, this is an important public health iasue for the United States. 

While there is some debate whether melanoma skin cancer (usually fatal) is 
caused by UV-B radiation, or UV-A radiation, if it is caused by UV-B radiation, then 
ozone depletion would cause an increase in this deadly form of skin cancer. Compel- 
ling evidence that UV-B causes melanoma is evidenced by the experience of patients 
wiUi Xeroderma Pigmentosum. People with this disease cannot repair UV-B-induced 
skin DNA damage. Their melanoma rates are 2000 times greater by age 20 than 
the normal population. In addition, native Australians of British origin, experience 
a doubling in melanoma incidence aa compared to British immigrants. The same 
pattern is true in Israeli natives versus European immigrants to Israel. Since the 
UV-B but not UV-A changes significantly by latitude, these epidemiological studies 
demonstrate that the UV-B component of sunlight is important in the pathogeneaia 
of melanoma. 

It should also be noted that increased levels of UV-B radiation adversely affects 
ecological systems and air quality. 
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Sin^>le, but Accurate Pictun of Stratoapheric Ozone: How the System Viorka 

• Long-lived dilorine (CFCs, caAon tetrachloride ) and bromine (halons) containing 

chemicals are released at the Earth's surface due to human activities. They 
have no significant removal processes in the lower atmosphere, consequently, 
weather patterns distribute them fairly uniformly over the whole globe and 
transport them up into the stratosphere where the bulk of the Earth's protec- 
tive ozone laver resides. 

■ Shorter-lived cnemicals such as methylchloroform (a source of chlorine) and meth- 

yl bromide (a source of bromine) do have removal processes in the lower atmos- 
phere, hence only a fraction of these chemicals emitted into the atmosphere ever 
reach the ozone layer in the stratosphere. Even these chemicals are relatively 
wdl mixed throu^out the globe, with shghtly higher concentrations in the 
northern hemisphere where most of the emissions occur. 

■ These long- and shorter-lived organic halocarbons are broken down by photo- 

chemical processes in the stratosphere into what we call "reservoir and 
photochemically active" inorganic species. The photochemically active spedes 
(atoms and radicals) then catiilytically destroy stratospheric ozone through a se- 
ries of chemical processes. These cnemicals are very efficient in destroying 
ozone: each chlorine molecule can destrov tens of thousands of ozone molecules, 
and bromine is even more efficient in destroying ozone. In fact bromine is at 
least 50 times more efBdent than chlorine in des&oying ozone than chlorine per 
molecule. 

• Antarctit^ is a very special situation. Chlorine and bromine are much more efB- 

dent in destroying ozone over Antarctica than over mid-latitudes because of the 
unique meteorologicBl conditions in the stratosphere. These unique meteorologi' 
Gal conditions produce very cold temperatures which causes water vapor to con- 
dense into ice crystals. These ice crystals transform most of the chlorine in the 
stratosphere from reservoir spedes into "photochemically active" forma that can 
destroy ozone in the presence of sunlight. Hence a mudi greater percentage of 
chlorine is available to desbvy ozone over Antarctica than over mid'latitudes. 

• A reduction in stratospheric ozone then allows more UV-B radiation to reach the 

Earth's surface, with adverse consequences for human health, ecological sjrs- 
tems, and air quali^. 
Key Concluaicna Regarding Stratospheric Ozone: 

• There is no doubt that the m^jor sources of atmospheric chlorine and bromine are 

from human activities (e.g., CFCs, Halons and methyl bromide), not from natu- 
ral sources such as volcanoes or sea spray. 

• Iliere is no doubt that downward trends of ozone are occurring at all latitudes, 

except the tropics, during all seasons. Extensive ground-baaed data and sateUite 
data have shown that since 1970 ozone has decreased by bout 6-6% in summer 
and 9-11% in winter/spring in northern mid-latitudes, and by 8-9% at southern 
mid-latitudes on a year-round basis. Natural periodic and episodic Iluctuations 
are taken into account (solar cycle, seasonal, volcanic, etc.). 

■ There is no doubt that the spring-time Antarctic ozone hole is due to anthroiM)- 

genic chlorine and bromine. This conclusion is based on combining ravund, air- 
craft, balloon and satellite data, with laboratory data and theoreticiu modeling. 

• The wei^t of sdentific evidence strongly suggests that the observed mid-latituoe 

downward trends of ozone are due in large part to anthropogenic chlorine and 
bromine. This condusion is also based on combining ground, aircraft, balloon 
and satellite data, with laboratory data and theoreticed modeling. 

• The rate of increase of atmospheric chlorine and bromine has slowed considerably 

in recent years demonstrating the effectiveness of the Montreal Protocol and its 
amendments. Even so, the mid-latitude ozone loss and the hole over Antarctica 
are not expected to disappear until the middle of the next century because of 
the very long atmospheric residence times for the CFCs and halons, i.e., human 
emissions between 1960 and today will affect the health of future generations. 

• During periods of low ozone, stations in Antarctica. Australia and mountainous 

regiona in Europe, have shown that as ozone levels decrease ground-level UV- 
BincreaBes as expected. In addition, TOMS satellite data also mdicates a trend 
in ground-level UV-B radiation in some seasons poleward of 40 degrees. 

• Increases in UV-B radiation result in adverse consequences for human health, in 

particular an increase in the inddence eye cataracts, and non-melanoma skin 
cancer where between half and one percent of all cases leads to death. In addi- 
tion, there could be a suppression of the inunune-response system and an in- 
crease in the incidence of melanoma skin cancer, which has a vety high fatality 
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Role of Methyl Bromide: 

• Methyl bromide continues to be viewed as a significant ozone-depleting compound: 
— The mfyor sources of methyl bromide are: natural (the ocean: 60 to 160 ktonnes/ 

e); and anthropogenic (agricultural usage: 20 to 60 ktonnes/yr, with 60% 
ing emitted to ue atmosphere; biomaas burning: 20 to 60 ktonnes/yr, and 
the exhaust of automobiles using lead gasoline: up to 22 ktonnea^). 

— The best estimate is that about 40% of the source of methyl bromide is anthropo- 
genic, with the major uncertainty being the size of the ocean source. 

— The overall atmospheric lifetime due to atmospheric and ocean loss processes is 
1,3 yr with a range of 0,8 to l.T yr. Recent data suggests that this value may 
be lower i/" there is a significant soil sink. 

— The efficient of bromine is likely to be about 60 times greater than the efficiency 
of chlorine on an atom-for-atom basis. 

— The calculated Ozone Depletion Potential <ODP) for CH'Br is currently estimated 
to be 0,6, 

• If all emissions of methyl bromide &om agricultural, structural, and industrial ac- 

tivities were to be eliminated in the year 2001 (i.e., a global ban on methyl bro- 
mide from these sectors), then the integrated ozone loss is predicted to be 13% 
less over the next 60 years relative to mil compliance to the Amendments and 
Adjustments of the Montreal Protocol, The contribution of U,S. farmers is be- 
tween one-third and one-half of this amount, i,e,, 4-6%. 



cohmntee on cohherce, 
Subcommittee on Oversioht and Investigations, 

October 4. 1995. 
The Honorable Mary D, NiCHOLfi, 
Assistant Administrator for Air and Radiation, 
Environmental Protection Agency, 
Washington, B.C. 20460 

Dear Ms. Nichols: On August 1, 1995, you testified before the Subcommittee on 
Oversight and Investigations regarding 'nUe VI of the 1990 Clean Air Act Amend- 

During the course of your testimony, several Members of Congress either asked 
for material to be submitted for the record or for the opportunity to submit addi- 
tional questions. This letter is intended to convey these request*. 

First, during the questioning of your panel, Mr, Wyden requested further informa- 
tion regarding your statement Uiat the Office of Pesticides and Toxics had a 
"streamlined process" which was available for substitutes to methyl bromide. Mr. 
Wyden asked that material on this matter be submitted for the record. 

Second, Mr. BUbray also posed several questions concerning halon replacements. 
In specific, his concerns centered on the safety of substitutes and their availability 
for use in confined spaces. Please provide additional information on this subject. 

Third, although he was not able to be present for the hearing, Mr. Oxley ex- 
presaed through a written statement several concerns regarding meth}>l bromide 
and the contemplated phaseout of this substance. His stat^ent, which is attached 
to this letter, also contains a question which he wished to be addressed to EPA dur- 
ing the course of our hearing. Since the Subcommittee granted general leave for ad- 
ditional questions, I would request your direct response to the concerns and ques- 
tion posed by Mr, Oxley, 

Finally, Mr, Bilbray also questioned the legal authority of EPA to grant "essential 
use" exemptions under the present language of the Clean Air Act, ^lu indicated at 
Uie hearing you were not able to answer this question "at this time." 

(1) Please provide the Subcommittee with a legal analysis of EPA's present 
authority to grant an 'essential use" exemption for methyl bromide under the 
Clean Air Act, Please provide any relevant case law and previous Agen^ opin- 
ion which support your tMsition, 

(2) Does EPA disag 
culture as n 

Hominger to . , _. _^ - ^ , 

that EPA holds with respect to the legal opinion rendered by the Department 
of Agriculture. 

(3) If EPA concludes that the Agency does not presently have legal authority 
to grant an essential use exemption for methyl bromide, please provide the Sub- 
committee with draft legislative language designed to provide such authority. 
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Thank you for your prompt attention to these requeate. Please respond in writing 
within 30 calendar days. 
Sincerely, 

Joe Barton, 

CliairTnan, 
Subcommittee on Oversight and Investigaliona. 
cc: The Honor^de Ron Wyden, Ranking Minori^ member 

U.S. Environmental Protection Agency, 

Washington. D.C. 20460, 

November 20, 1995. 
Honorable JOE BARTON, 

Chairman, Oversight and Investigations Subcommittee, 
House Committee on Commerce, 
House of Bepresentalives, 
Washington. D.C. 20615-3504. 

Dear Mr. Chairman; Thank you for your letter of October 10, 1996, forwarding 
questions raised by other memb^ of the Subcommittee about methyl bromide. 1 ap- 
preciate the Dpportuni^ to provide you with the additional information you re- 
quested concerning the Aueuat 1, 1996 Subcommittee on Oversight and Investiga- 
tions regarding Tiue VI of the 1990 Clean Air Act Amendments. 

Concerning the first request of your letter, please find the enclosed information 
for Mr. Wyden on the Environmental Protection Agency (EPA) Office of Prevention, 
Pesticides and Toxic Substenees' program te give priority review to methvl bromide 
alternatives. This concerns his request for further information on the EPA stream- 
lined processes to accelerate the registration of alternatives to methyl bromide. The 
enclosed document. Pesticide Regulation (PR) Notice 95-4 dated Jul^ 13, 1995, ftilly 
describes the background to this program and how it is currently being implemented 
to insure that new alternatives to methyl bromide will be available before the phase 
out date. 

In regard to the query of Mr, Bilbray regarding halon replacemento, several chem- 
ical agents and alternative technologies are available for fire suppression applica- 
tions. The most popular agents for enclosed, occupied areas include Great Lakes 
Chemical Corporation's FM-200 {HFC-227ea) and Ansul Corporation's Inergen (Inert 
Gas). Other available agents include DuPont's HFC-23 and SM's CEA-410. All these 
agente are safe for use in occupied areas. Insurance companies no longer require 
ttie use of a gaseous agent in computer rooms, but in many cases they urge consum- 
ers to adopt traditional water sprinklers with advanced detection systems. 

I appreciate the inclusion of the letter and issues stetement of Mr. Oxley, and un- 
derstand his concerns; while an immediate phase out of methyl bromide may indeed 
be inadvisable, in fact five Aill years remain before the production and importetion 
of this pesticide cease. 1 am confident that we will be able to make signiGcant 
progress during this time in replacing the vast majority of methyl bromide uses. Al- 
ready there are technical alternatives for 90 percent ot methvl bromide uses. I have 
enclosed a recent EPA publication on examples of methyl bromide alternatives. 
However, as we approacn the phase out date of 2001, if there are some uses of 
methyl bromide that do not have viable alternatives, EPA is committed to work with 
all affected stakeholders to achieve a reasonable resolution of this matter. 

In regard to the specific points that Mr. Oxley raised on EPA staff expertise, let 
me state unequivocally that EPA methyl mide program staff are well versed on both 
the uses of methyl bromide, and the alternatives te this pesticide. Our staffs edu- 
cational background include graduate level degrees in Agriculture and Entomology 
as well as considerable experience in the field of pest management. Over the past 
three years, our stefT has made visits to the major methyl bromide use areas to 
more nilly understand how and why methyl bromide is used, as well as to work di- 
rectly wiUi users on developing good alternatives. We fully understend the potential 
implications of this issue, and are committed te insuring that American agriculture 
has viable alternatives by the phase out date. 

Finally, in regard to your query on the legal authority of EPA te grant "essential 
use" exemptions, we are committed to solving this problem by maJdng an appro- 
priately designed "safe^ valve" available. The key issues are what criteria should 
be used to determine critical agricultural uses, and what process should be set out 
for making applications and responding to them. We are consulting with stakehold- 
ers—both methyl bromide users and environmental organizationa-^n developing 
the appropriate criteria and process. These issues must be addressed first whether 
one is pursuing a safety valve through new legislation or under existing authori^. 
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We recognize the importance of methyl bromide to the U.S. agricultural commu- 
nis, and will strive to minimize the effect of any actions that may be required 
under the Clean Air Act. In fact, the final rule waa specifically structured to mini- 
mize the impact to the methyl bromide users by not requiring any interim reduc- 
tions in production and by not imposing product labeling. 

In addition, the rule allows the maximum period permitted under the statute 
prior to a phase out. We will continue to carry out our statutory responsibility to 
protect the ozone layer in a manner which takes into consideration the needs of the 
methyl bromide users. 
I appreciate your interest in this issue. 
Sincerely yours, 

Mary D. Nichols, 
Assiatant Adminialraior for Air and Badiation, 
Enclosures 



Representative Joe Barton, 

Chairman, Overaight & Inveatigationa Subcommittee, 

House Commerce Committee, 

2125 Rayburn House Office Building, 

Washington, DC 20515. 

Deah Mr. Barton; In July when I appeared before the Subcommittee, I promioed 
to provide to you, at a later time, information in the differences between growing 
grapes and say, strawberries and tomatoes — in the context of methyl bromide. 

Tiiere are two fiindamental differences: 

• The first is the nature of the crops. Grapevines may ramain in place for decades. 

Only when new rootstock lb planted is methyl bromide used. With tomatoes, 
strawberries and other row crops, new crops may be planted more than once 
a year. Methyl bromide fumigation is likely to occur nearly as often. 

• The second is weather. In Florida, we have no real winter and, as such, pests 

flourish. We have no choice but to use a pesticide as strong as methyl bromide. 
Crrapes tend t« be grown in far cooler climates and do not face the range and 



At the B. 



-n retaining methyl bromide when nations Buch as Iceland and Norway have at. 

ily banned the chemical. I have checked every source imaginable, and have found 
no evidence that Iceland, Norway and other Scandinavian nations export any crops. 
As a tomato erower, I promise you that I will be happy to compete against Iceland 
all da^. Mexico is another story and the tomato growers in that country have no 
intention of giving up methyl bromide. 
I hope this information is useful to the Subcommittee in ita determinations. 
Sincerely, 

Jahes R. Grainoer II. 



CoMPBrrnvB Enterprise iNsmuTB, 

August 3. 1995. 
Honorable JOE Barton, 
United Slates House of Representatives, 
Washington, DC 20515-4306. 

Dear Chairman Barton: In her written statement to this committee on August 
1, 1995, EPA Assistant AdminiBtrator Mary Nichols makes reference to cost esti- 
mates of the chloroiluorocarbon (CFC) phaseout that I produced for the Competitive 
Enterprise Institute. She referred to my estimateB as "mghly inflated" and nusrepre- 
sentea both my methodology and the real-world data on the costs of th$ CFC phaae- 
out. As I was not able to testify at the August 1 hearing, I would ask that you in- 
clude this response to Ms. Nichols' critique in the hearing record. 

In "The High Cost of Cool," I estimated that the total cost of the CFC phaseout 
will raach $44.5 to $99.4 biUion over the next decade. This estimate is based upon 
a careful analysis of the real-world effects of the phaseout, and what replacement 
re&igerants and equipment will actually cost consumera in the marketplace. The 
EPA has yet to conduct such a stui^. 
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In her written statement, Ms. NichoU states that "etrooeously assume that all ex- 
isting air-conditiDning and reMgeration equipment would have to be discarded and 
replaced immediately." This is simply not true. I merely assume that much of this 
equipment will have to be prematiu^y replaced or retrofitted over the next several 
years. There is no requirement to stop usinx CFCs after the January 1, 1996 phase- 
out deadline. But, the evidence indicates that CFCs will soon become prohibitively 
expensive. Ms. Nichols asserts that "existing equipment can remain in use indefi- 
nitely because substantial amounts of receded CFCs will be available to repair it." 
Unfortunately, this is not true. The quantity of usable refii|erant being redded is 
very small, and is not likely to last very long. The air-conditioning and refi^ration 
trade press is replete with articles such as "Recovered Refrigerant: Where Is It?" 
(Air Conditioning, Heating, and Refrigeration News, May 16, 1994). My t»»t esti- 
mates are based on the realistic assumptiDn that the existing stocks of CFCs will 
diminish after the phaseout date, and shortages will occur by 1997 or 1998, at 
which time large volumes of perfectly good CFC equipment will indeed have to be 
scrapped or retrofitted, at high cost. 

Ms. Nichols makes several other assertions that have no support, particularly re- 

Sarding the cost impact of the phaseout on motor vehicle air-conditioners. She 
[aims that "the added cost of shifting to HFC' 134a retrofitting should be under 
SlOO." Actual costs of HFC-134a retrofits average well over £200, and many experts 
think they will not work very well. I do not include retrofit costs in my estimate, 
because I believe that few motor vehicle owners will choose this costly option. 

Over 20 million car and truck air-conditioners are repaired each year. The cost 
of an average repair has increased by as much $100. Therefore, EPA's total cost es- 
timate of $i billion for the entire air-eonditioning and refrigeration sector has prob- 
ably already been exceeded by motor vehicle costs alone. Anyone who has had their 
car air-conaitioner fixed recenUy must be puzzled by EPA's optimistic assessments 
oT the cost of the CFC phaseout. 

lie. Nichols also ^ores the problems with the new non-CFC equipment, instead 
implying that this new equipment is superior to its CFC predecessors. She states 
that the new equipment is "^ghty energy-efficient." But she fails to mention that 
the energy efficiency gains in some types of equipment have nothing to do with the 
use of non-CFC refrigerants. These gains are the result of the use of more efficient 
motors to drive these systems, as well as other hardware improvements. In fact, 
since CFCs are thermodynamically superior to the non-CFCs thus far developed, a 
comparable CFC system using these state of the art improvements would be consid- 
erably more efficient than a non-CFC system, thus there is a relative energy pen- 
altj^. 

The new non-CFC equipment is in many respects inferior to its CFC-using coun- 
terparts. The accelerated CFC phaseout has not allowed enough time to fully de- 
velop these new svstems and they are being rushed to market with many technical 
Kouems yet unsolved. Few knowledgeable engineers believe these new systems will 
as reliable as CFC systems, thus maintenance costs will be higher. And there 

i!^i .. 1 .1.. ._...,.... J. .^ systems will last as long as CFC system" 

le CFC phaseout directiy contradict uie rei 
'8 of CFC-using equipment. Thus far, the ei 
„ 1 2004 is right on schedule. If anything, the 
real world coats will be even higher than my estimates, as 1 excluded those costs 
that are highly uncertain or speculative. 

To further clarify the record, I have enclosed a copy of my study for your ref- 
erence, and would oe happy to answer any additional questions on this matter that 
you or your staff may have. 
Thank you for your consideration. 
Sincerely, 

Ben Lieberman. 
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